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‘02021 by Agllent Technologies Agient CrossLab Compliance Services © 2021 by Agilent Technologies ‘Agilent Crosslab Compliance Services
Certificate of System Qualification Satpolot Biatie: Eae
Go.00 Salpoint Actual
Inilet Prossuve: 250 i 240 psi
System ID: GCE Accuracy: ot psi
Organization Name: ALS Laboratory Group {Thailind) Co., Ltd. Agflent Racomemended: aial bl
‘Organization Location: 104 Phattanakan 40, Phattarakan Rd,, Suan Lusng:-Smegio lu&:\é \1&6 _‘1_ 1 Indot P - Test
viEw BY L 2UCIR0R. Yo 2
Date: Octobar 21, 2021 10:05:40 AM
ECQP Nama: AgilaniRecommended ROVED BY %m ‘\\“ - |
‘ i Inlet Pressure Decay
EQP Ravision acozs0 R fgs 2083 |
Overall Qualification Status: Pass ks AL Name: 7890
Back S5L
System Inspaction and Basic Safety and Operation
Sotpoint Status: Pass
Name: 7890 Pressun: 250 psi
Setpaint Status: Pass Fressuro Change: 0.0 ] 15 minutes
Agilent Recommendod: == 20 and <= |05
Overall Systern Inspaction and Basic Safety and Oparation Test Status
Pass Overall inlet Pressure Decay Test Status
Pass
Inlet Prassure Decay
Inlst Pressura Accuracy
Nama: 7890
Front S5L Nama: 7880
Back S5L
Setpoint Status: Pass
Setpoint Status: Pass
Pressure: 250 psi
Setpoant Acsual
Prassun Changs: 0:0_ =] 15 minutes Indet Prassure: 250 psi 248 sl
Aglari Recommended: = |20 and <= |05
: Acciracy: o1 psi
Ovarall Inlet Pressuro Docay Test Status Aghent Recommended: = |12
Pass
Overall Inlot Pressure Accuracy Test Status
Pass
Inlet Pressure Accuracy
Name: 7890 Dotoctor Flow Ascuracy
Frant ssL
Date: Oclober 21, 2021 10:05:40 AM Date: Oclober 21, 2021 10:05:40 AM
System I G4 Systom ID: GCE
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©2021 by Agllent Technologies Agilent CrossLab Complisnce Services © 2021 by Agllent Technologles Agllent CressLab Complisnce Services
Name: TE ¥ : Fase
Front FID Flow Type: Fuel
Satpoint: 30,0 mimin Meaasured Flaw: 291 mbfmin
Sotpoint Status: Pass
Acciuracy: 0.9 milfmin
Fi
o Typw: Fust Agilent Recommended: = |10 % setpaint {30 milmin )
Sl 0.0 in b o el o Limit is percentage of setpaint ar 0.5 miminute, whichever is largest
Agcuracy: 05 miLimin
Agilent Recommended: < [100 5, saipoint { |30 mimin ) Setpoint Status: Pass
Limit is percentage of setpaint or 0.5 mi/minute, whichaver is largest, Fiow Type:
Selpoint 400.0 mlLfmin Maasurod Flow: Wra mbimin
Setpoint Status: Pass
Accuracy: 27 milimin
Flow Type:
yee ianiiad Aglant Recommanded: <« |100 % satgoirt {00 mlime )
Selpoint: v puliicki NS G ol = Limit is porcaniage of salpoint or 0.5 miminule, whichever is langest.
Accuracy: 6.0 mLimin
Agilent Recommended: <« 10,0 % setpoint { 400 mimin ) Sotpoint Status: Pass
Limnit is percentage of setpoirt or 0.5 miiminute, whichever is largest, Flow Type:
Setpaint: 250 mLimin Measured Flow: 244 mLimin
Satpoint Status: Pass
Accuracy: 06 mlLimin
Fiow Typs: Loaisau] Agilent Recommended: PR T " % setpoint {25 miimin )
Satpoint: 250 miLimin Measured Fiow: 242 milimin Limat s af satpos 0.5 mulminu L s largest
Accuracy: 08 mLimin
Agllent Recommended: <= 10.0 % satpoint [ 28 mifmin ) Overall Detoctor Flow Accuracy Test Status.

LLimit is parcentage of setpoint or 0.5 miminute, whichaver is largest.

Overall Datector Flow Accuracy Test Status.
Pass

Pass

Dutoctor Flow Accuracy

Name: 7800
Back FID

Date: ctobar 21, 021 10:05:40 AM

System ID: 6o
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GC Oven Tomparature Accuracy

Name: TEG0
Date: Oclober 21, 2021 10.05:40 AM
Systom ID: GCE
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©2021 by Agllent Technologles Agllent Crosslab Compliance Services. © 2021 by Agilent Technologies Agient CrossLab Compliance Services
Seipiol Stitrs: Pann Setpoint Status: Completod
Zon: Cven
s P Injection Vielume on Column: 1.0 ul
Temparature: 2300 5 c Overall Scouting Run Status
Compileted
Accuracy: 15 ©
Agilent Recommandod: == [0 % salpoint in K { 50 C )
— Moise and Drift
<= (10 % satpoind in K { 50 )
Setpoint Status: Pass Tested Combination1 Front SS5L | Front FID
Zone: Oven Name: TEe0
SetpointActual
Temperature: 100.0 1005 c Sotpoint Status: Pass
Base Si 127
Accuracy: 05 c Signat - A
Agiani Recommanded: = .10 %% satpoind in K { ar < ) ASTM Naise Drit
= |10 o setpoint in K ( a7 < ) oA PAMY
0.06 .10
Oworall GC Ovon Temparature Accuracy Test Status Aghent Reconimended: o= Jo10 = 2%
Lo Status: Pass Pass
GC Oven Temparature Stability
Overall Noise and Drift Test Status
Namae: 7850 Pass
Sotpoint Status: Pass
Seponitte Injection Precision
Tempatatine: ooy | piodeer: |6 Tested Combination ! Front sSL I Front FID
Stabdity: o C Name: TEn3A
Aglant Recommanded: <= 0.5 Satpoint 5 m Pass
Ovarall GC Ovon Temparatura Stability Test Status Injection Volume on Column: 10 ul
Fame Arna RSD: 042 % Relention Time RSD: o %
Agilent Recommended: <= 1300 <= 100
Seouting Run
Overall Injection Precision Test Status.
Tastied Combination] Front S5L I Front FID
Injection Tower
ame TeaaA Signal to Noiss
Duate: October 21, 2021 10:05:40 AM Dato: Ocicber 21, 2021 10:08:40 AM
System ID: G Systom 10 e
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Overall
Tested Combination? Froat sst 1 Front FiD 8 Moles mod Qrif Thet Steton
Infection Tawer Fon
Nama: T80
Injection Procksion
Setpoint Status: Pass
Signal to Noise: 1174861 Tested Combinaticn2 Back S5L | Back FID
Agient Recommended: = 300000 Name: TEIAN
Satpoint Status: Pass
Ovarall Signal 1o Nolse Test Status
o Injaction Violuma on Column 10 ul
s
Area RSD: 116 L) Retention Time RSD; 0.12 %
Scouting Run Agilent Recommended: = [300 = 1.00
Tested CombinationZ Back SSL I Back FID Dvorall Injection Procision Test Status
Irgection Tower Pass
MNama: TEE3A
Signal to Noise
Setpoint Status: Completed
Injaction Violumea on Column: 1.0 ul b i Back $aL § Bk Fo
Injection Tower
Ovarall Scouting Run Status T 7890
Campleted
Setpoint Status: Pass
Noise and Drift Signal to Noise: BOS465
Agient Recommended: == | 300000
Tested Combination2 Back S5L | Back FID
Nama: 7890 DOverall Signal to Noise Test Status
Pass
Satpoint Status: Pass
Basa Signal: 104 nh
ASTM Noise Drift
pA phHr
005 0.00
Agilent Recommended: <= (010 <= 250
Status: Pass Pass
Dute: Detober 21, 2021 10:05:40 AM Duate: October 21, 2021 10:05:40 AM
System ID: GCE System ID: GC8
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©2021 by Agllent Technologies Agilent Crosslab Compliance Services ©2021 by Aglient Technalogies Agilent ErossLab Compliance Services
Instrument Details g
Manufacturer Agilent Technologes
Purpose
This section describes the as found system configuration. Tyee Irfaction Tower
Name TEA3A
Details
Model Number G4513A
System
Serisd Number CN10340103
Syslem ID GC6
Firmwire Revision AND.0H
Manulacturer Agilent Technologies
Usage Sample Injection
Name 7830
Fi
[Fiow Data Input Marual Dala e ot
inge Volume (L] 10
Temperature Data Input Manwal Diata or Oter Dats Logging Syiinge .
3
Tested Combination! Banole: -
Marnutactures il
Injschion Techrique ioction T a r Agl ‘mchnologies:
m I Towar
Sampler identifier Sampler 2 i Heten
Name TH93A
Iniat Front
Madel Number G4513A
Datecior Front
Serial Number 16280128
LTM incluad? No &
i AN0.00
T Combination? Fimware Ravision
Injection Technigue Injection Tower Usage Sample Injection
Sampler ideniifier Sampler 3 Location Back
Inlat Back Synnge Volume (1] 0
Detactor Back Mpinframe 1
Manufacturer lont Technologes
LTM Inchaded? No o log
N T880
Sampier 1 ezl
Marndaciurer Agilant Technologies Model Number G3440A
Type Tray Seial Number CN11461066
Mama TEIAA Firmware Revision Version 4.27
Model Numbar G4514A Componant ID/Assat No, GC-6
Sorial Numbar CN15380030 Ovan Type Standard
Famware Ravision AN
Vial Heator Mot instabed
Date: October 21, 2021 10:05:40 AM Date: October 21, 2021 10:05:40 AM
System iD: GC8 System ID: GO8
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lndet 1 . .
Electronic Signature
Manufacturer Agiant Technologies
Purpose
Hame TaE Thes signature page was created and published bocause the ACE sign-off action was executed, which is vald for the entire documaent.
Type S8 including attachmants. The ACE sign-off is an electronic sig) iras two distinct MG USername
Localion Front and Tha Agilant who has delverad this senvice understands the meaning and legal status of an
electronic signature. As a irined official operalor, he Agilent representative has a unigue password and logon o acoess ACE and
Camer Gas Halitm sign this o it [Other can be applied & this document using a Document Conlent Managemant of other
Contral Type Electronic Pressurs Contrel (EPC) suitable method defined in your data access and control procedures. )
Purged Inkat Yes
Inlet 2
Manufacturer Aglant Technologies Dotails
Name 7890 Full Name of Signer: Suriya Thongkaew
Type s5L Logged On User Mams: ‘sutiya. thengksewinen agilent com
Signature Crention Date: Ociober 21, 2021
Locaton Back
Reason for Signature: Executed prowocol and published this onginl version of document
Carier Gas. Heliusm
‘Control Typa Electronic Pressurs Control (EPC)
Purged Inlet Yes
] Regulatory Disclaimer
Manufacturer Agdant Technologies
This decument provides & protocal io vardy and recard instrumant eonfigurition and sviderce of proper operation. It hars been prepared from our
Name 7890 irferprotaton al apghcable rgulations as wed pracsces. T important a complete
Type FID eompliance package. VisbdaSon depends upon many faciors and use of this projocel slene does not Agiart b
astoies wy peogran
Adugter Capiiary
Cantral Type Elecironic Prassurs Control (EPC)
Location From ‘Warranty
T makes ‘ol any kind 1o this material, but ol lemited 10, the warmaniies or and fitruess for
Makeup Gsa N Agilent Technologies i warranty of ary nm_‘ enpled mechantasday f
0 particulsr purpose, Aglent shall not be lisble for heesin or for = with the
Detector 2 furnigtirsg, performance, of uae of this maierial
Manufactures Agiont Technologies
Nama TEGO
Type FiD
Adapior Capiary
Control Typa Electronic Pressurs Contred (EPC)
Lacabon Back
Makoup Gas RNgogen
Date: Ociober 21, 2021 10.05:40 AM s Octobor 21, 2021 10:05:40 AM
Bysen 1 ca Systom I0; [
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2021 by Agilent Tachnalogies Agllent CrossLab Compliance Services £ 2021 by Agilent Technclogles Agilent CrossLab Compliance Services
Unar Name: weriya Shongksew Bysiam id: 608 Unar Hama vurmy inanghaes Syviem b GE4
Moatsasme: ASENKWTHS Priat Distn: Detober 11, 2071 10:05:48 AM Heatname: ASBHIWIDIS Paint Dute- October 21, 2021 109548 AM
00 GC ALS 11461066 Transactios log 1 DO GC ALS CH1 1861068 Trassseiion kg |
Tia Tranaseson  Actheity Type of Trssasction Optionsi informanien Teme Tramsaction  Activiey Type of Tramsactian Opsansl intgmanon

Stats Pertomed S Purtormad
Cretoter 30, 2021 121050 Aueit - Hone Oosbar 30, 221 10296 fnd Vascuon [ -
" o BSL. - Prassuss Contrated et
<8280 pei- L ve 20 puand
Cxtoner 20, 797 129050 Stan Corfepraton Sesamn Hene <08 pa
o
Oosober 30, 2001 10218 Sann Exseusien et Prpasurn Accirsey - Froed ierm
Ot 30, 2001 121050 Aut Ersemers  Licensing User in Honparying and does s i il
P ok o am uiock code 860 paeLown 1 T
Deloder 20, 2021 122657 Akl Eploaded  Smaon G dutats o pramary Ot 30,2001 10238 End [a—— e Prvastarn Accuracy - Frod B Count - 1
- I o - o B5L: - Pressur Conrofid inisi
¥ gt <860 pai - Lown 1 T g
o2 5100 02 51 eqp] Oesober 20, 2001 10229 Sean Exncuson e vy Dwcay -flack  borw
P T e Py SSL. - Prassuse Contestent el
[0 0251 sapd, ECH Mame +5: 200 pal- L > 20 puiand
[Agienifmcommanded] w08 pu
Cetober 30, 2021 133502 End Confguniion  Session ose Cetobr 30, 201 18421 End [ e Povtars Crocy - ack Pl Courd - |
P u BSL - Prassuse Contesbe inet
860 psi-L e 20 puand
October 20, 2001 12500 Seant Ousicssen  Semsion o = 05pu
.
Cesober 30, 2001 10753 Saan Expeusien tebet Fopaors Accusacy - Back  Hora
Censber 20, 3001 123500 Saan Expcubon Bystem iapecton and fave  Hone s 8Py Cinbiohed Wit
e fiadaty an Opmesson - THK B ISDpa-Len 1 2pw
Chaattative Tast - Mo weipants
msccissed Cotober 20, 2001 1081 End Exscunon ket Pressurs Accuracy - Back  Fum Count |
Py SSL. - Fressurs Controbe inel
Cessber 30, 01 123028 End Executon System apecton s lsse  Hun Coust 1 SRR AT
- Salety and Opseumon - 7850
Cuusitatie Tast -3 seiponty Cxaoter 70, 2001 108 00 Saan Eameuten Distocaon Flom Aceusncy - Frost bosa
pre— L FI:+ Type  Fumd - 5:300
miirn - L €0 10.0% spoing
Ocisber 20, 001 125639 Suan Esscuton et Prassuss Decay-Frot Moo
o 51« Preasera Controsed rbee Oenober 30, 2021 107D Auct Datn Manusi Data Eriry
o
Cesber 70, 001 12026 End Exeauson Dislocior Fiow Accuracy - Frond  Fun Coust 1
™ FID: - Tygm - Fumt - 5 200
i« L = 10,0% wtpint
Page 1118 Page2 {10
Date: Oclober 21, 2021 10:05:40 AM Date; Ociober 21, 2021 10:05:40 AM
System I0D: GcH Systam 1D: (¥
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Ubar Narme: ais iy ik Systnm id: G4 Uses Naime. sisiya thejhsew Syntam i GC-5
Hinatame: ASTREWIHNY Frint Cste: Dciobes T1. 2001 10:05:48 AM Hisinamn; ASBKRWTSS Print Dsse: Detobes 11, 2021 15:05.48 Al
£ 5E ALS ENTHETDES Tranaaction log | 00 GC ALS CNIT4B1066 Transaction log :

Tima Transacson  Acanity Type of Trassaction Optionl Informatis Tima: Tranasenon  Actiity Ty of Tramsaction Options! inkorrmation
s Periomea s Pertomi
Oclober 20, 7001 17079 Stan Esscuton Detmctor Fiow Accuracy - Froml  Mone Ocioher 20 7021 13418 End Erreter Dietiscior Flow Accuracy - flack  Fan Count -1
- FIO: - Type : Cuidier - & 4000 o FID - Type : Culdiaes - 5 4000
LA« L= 10 0% seipont i L 4= 10.0% soipomnt
Ociobes 20, 2021 12037 Aust [ Diebsctor Flow Accurscy - Fronl Marsisl Duta Esiry Oclober 20, 2021 13448 Stars Erveten Dsticter Flow Accurscy - flach Mere
L FIO: - Type | Cuihoer - 8 4000 " FID: - Type - Makieg - 5: 250
L - L 10.0% seipent i L 4= 10.0% setpont
Ociober 20, 7001 12338 End Executon Distucior Fiow Accurscy + Froed Flan Gourt 1 Orlober 20, 2021 13830 Aust [ Eietioctor Flow Accuracy - flach  Marual Data Grery
e FID - Typa - Guichons - 6 4000 o FID - Typs | Makeugp - 5 280
i« L <= 10.07% setpont it - L o 10.07% st
Ovicter 20, 2021 12331 S Executon Detsctor Flow Accuracy - From Nene Oclober 20, 2031 13838 Eng Exuton Distinctor Flow Accwacy - lack  Flan Courd 1
2] FIO: - Type | Makeop - 5 250 uu FID - Type - Mashiegs - 5 260
L <= 10.6% patponst i« L 10.0% setpoint
Orctetier 30, 2021 13740 Aust [ Dovtactcr Flow Accuracy - Frors Marusl Duts Bty October 20,7011 13838 Sant Executon GG Gven Temperater Hene
L FI: - Type - Makeug - 5 280 o Accuracy - TH00. - Tamparatars
i« L 107 setpaint Oven - 8 20EC- La-10
AND < 1.0 % seipoi in K
Ocioser 30, 7071 12043 find Esecuton Detactor Fiow Acouracy - Fronl Fun Gourt 1
L FID: - Type : Maksep - 5 250 Octsber 0, 2071 204N At [ G Ovan Tamparatern Marusl Dwta Eetry
i L o 1.0% sotpaent ™ Acouracy - THOD - Temperatars
Ociober 20. 7071 12746 Stam Exscuton Dtecior Fiow Acouracy - llach  Mone A G e A
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Maeasurament Dode Juil
faaued Date Y
JIRANATE ASSOCLATES €0, (7D, ‘7/4_?_/"@_,
Perdormed by APPOOVEA BHINOADEY: o ot o mismeee s s st esseni
[ Mr. Soemwit Thachatad "W
[0 Miss Orathat Wit
»
THS CER DAT MAY NOT B8 ON FOR REPRODUCTION HAS BEEN

63/14-156,67/35-36, Sol Pelcht 7,711, Petchk Ad,

N/{C Watthapra, Banghokyal,Banghok 10600 Thailand.

Tel: (66) 02-8680812#813 Fax: (66) D2-8680860 www jiranatee.com

Continustion of Certificate of Colibvation Number Certificate No:

Fages 2 of 2 pagea

ate tegorind in nbla’ Below

Mominal Angle Standard Reoding UUC* Rending Error Uncertninty
L] %) (4] [¥] (")

o

o

NO | Turning Direction

***€nd ol Certificale of Calibration™*

IRANATE ASSOCITES OO, LTD,

J 63/14-15,67/35-36, Sol Pelchkasem?,7/1, Pelchhasem Rd, ‘g\-\.._\_'-:)&.
Walthapra, Banghokyal Banghok 10600 Thailand,
NAC 3 N . %ﬁ—‘\\g! B

Tel: (66) D2-B480812013 Fax: (6 02 O www fir

ERTIFICATE OF CALIBRATION

Certificata No. : CL-051-64

Pagalof 2
Equipment Namo : Data Logger with Temperature
Sensor
Manufacturer : Novakmx
Model : 110-WS-25
Serial No, : ASTB9
1D New :
Customer Received date : 12 JUL 2021
Name : ALS laboratory group (thailand) Co.,L1d Calibration date : 13 JUL 2021
Address : 104 b 0, Phatihanak 113 UL 2021
Rd.Khwaeng Suan Luang. Khat Suan Luang.Benghok
10250 Thailand.
Referance Used During Calibration Calibration Condition
1.5tandard Temperatura Probe Model : 5T5-100 AS00, Temporature : (2343)°C
wial No. : 667682-08, Due date : 25 Mar 2022 Relative Humidity :{55£15)%
2.0hgital Temparature Indicator Modal 1 OTI-1000-A MK
W, Serial No.: 671407-00591 Dus date : 04 June 2022
Calibration Procedure Traceability
The temperatura calibration was done by In-House The measuremant results sre tracesble 1o the
calibration method as WICL-001 according 1o international system of units {SI) through National
comparison mathod with standard digital temperature Institute of Metrology Thailand [NIMT) Cetificate
indicator and standard temperature  proba.  The number : TT-0036-21. Centificate number : ER-0032-
temparaturs scale use was based on 1T5-80 21
3

Calibrated by Approl gnatory: 'rl—-_f""’_/'w?—

| Mr. Sorawit Thachalad : NA Mr. Parinya Booncharoen
] Miss Orathai Wiwatwittaya  * * Technical Support
And Calibration Managear

i MRAMATE ASSOCIATES O8.,LTD,

MAY NOT BE

T
63/14-16,67/35-36, Soi Pelchkssem7,7/1, Pelchhasem Rd, @‘a‘
‘Wallhapra, BanghohyaiBangkok 10600 Thalland.
NAC AN
0 {66) D2-BABOB 12013 Fax: (66) 02-B4BOBA0 www jiranales.com Al CALSAATGN G187
Certificate No. : CL-051-64
Page2of 2
Result of G [ without [ with Adjustment
Cafibration Range; 20°C-40'C
Fungtion;
This was with sensor Model : HMPBO 5/N : 54620631
Dimension : Diameter 12mm. Length 50 mm.
Immersion Standard us
Degth Feading Beacing Error Uncadainty
(mm) {"ch [+ (R~ ey

60 20,050 187 0.3 0.13

60 24877 245 0.4 016

60 29.860 204 0.5 0.080

60 34,849 343 0.5 0.080

60 39.815 393 06 095

ULIC* ; Unit Under Callbration
Tha reportad expanded uncertainty is based on standard uncetainty multiplied by a covarage factor k=2 providing o level of
confidence of approximately 95%

* End of Certificate %




J 63/14-15,67/35-36, Soi P k 7.7/, P + Ad, 63/14-16,67/35-36, Soi | 7700, Rd,
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CALIBRATION REPORT

CERTIFICATE OF CALIBRATION

Calitration Mo. : AH-01072021

Page | of | Pages

Mesaurement liam : Cum anemometar win St Loggar

Measurement ltem : Pelative humidity with doka logger

Manutscturer
Manufachwer

ModelType

| REVIEW BY ..Zf**"""‘h""" /.

! —fy
NPPROVED BY ‘35('_5("

: hls
NEXT CAL. DATE ” d

Model/Type Data togper

+ Plalathe humidity senaoy

Seeinl Number

10 No
Customer

A P, Khwaeng Bu

Cuntomer

%) Susn Luang Khet Susn Lusng Banghok 10

Teat Conditionn

mu seCton wes

Environmental Condition:

The messrame

n an ambient tsmpetature of

Test Conditions
Messimement Mathod

The Relntive

Callbration Proesdure
Moasuwement Dato

Issued Dale

Measuremsnt Aesultn

Tracsability
The resulls of h & rey

Stondord salt solution

— Error
CHyCOOK: Patsssiu 8 0.3
Mgihoak Magnes 2 0.3 Measurement. Date :

RCt Potassium Bd.34 9 0.8 msyed Oate ¥
Performed by -
[ Mr. Sotawt Thachalad M. Padiye B
O i hal Wiwatudtings

Tachnica

and Calbration Manager

1HS CALBRATION REPORT MAY HOT BE REPROCEOUCED EXCEPT M FULL UNLESS PORMISSION FOR REPRODUCTION THIS CERTIFICATE MAY NOT BE RCPROCEDUCED GXCEPT IN FULL UNLESS PECAMISSION FOR REPAODUCTION HAS BECH

IN WRFING FROM THE LABGRATORY, OBTANED IN WEITING FROM THE LABORATORY.

¥ OBTAN

43/14-15,67/35-36, Soi Pelchkasem7,7/1, Pelchkasem Ad,

63/14-15,67/35-36, Soi Pelchh 7,771, Petchk Ad,
Wallhapra, Bangkohyai,Banghok 10600 Thailand.
Walthapra, Banghohyal,Bangkok 10600 Thailand,
Tel: (66) 02-8680812413 Fax: (66) 02-BA80860 wwwjiranatee.com NAC
R ek e IR Tel: (66) 02-84680812F13 Fax: (66) D2-846B0860 www.jiranatee.com

Continunfion of Cerlificats of Colibration Nimbet Carlificate No: 3072021

Page 2 of 2 Pages

Messurement Mem

Manulaclurer
[T Uncartsinty
mi i)
e 4 Model/Type : Data logges: 200-WS-250L
ol s WS-O2F.
Y =
o0
Serlol Number
oz
123 23
I 143 03
1D No
166 o8
188 o8
134 04
Yy Yy Customer
a1 o1
o T Thatand
0z
oo Environmentnl Condition:
e ol The rement was carrled out i on amble
u corage faclor hed u bl o Measuroment Mathod
Cerlilicate Arport
NO Sersar Manufacturer | ModelType Rarsge

Humber

Measurement Dote rdul

syt Date Ju




63/14-15,67/35-36, Soi P 730, P Ad,
Walthapra, BangkohyaiBangkok 10600 Thailand,
Tel: (66) 02-B4BOBI12E13 Fax: (66) 02-86808460 www jiranatee.com

Result of calibration: £
Colmratior

Ther rosulls

ficate of Number Certificate N WD-03072021

Pagen 2 of 2 pages

houl edjustment 1w

adiustment,

range of O - 340 ° al a cafration rval of 45°

calibration snd associsled meserem: srinirlies ate reporied in table below,

N0 | Tuming Dirsction | MEMmEt Anole Sandard Aeading UUC* Realing | Emar Uncartsinty
&) 5] [¥] i) a0
[ 04380 360 350 R a0
2 a5 45 a2 a a0
a 0 0 ar 3 a0
4 135 135 132 3 30
s 180 180 178 2 30
& 225 225 227 2 20
270 270 273 3 10
8 318 a1s ala a an
[ 0/360 360 350 ] 30
10 45 45 42 -3 0
11 Q0 L0 a7 3 a0
12 | 135 135 132 3 10
g | Coumer Bochwiee 180 180 178 2 a0
14 225 225 227 2 a0
15 270 270 273 3 a0
18 318 315 yi8 a a0
uucs; U Undar Callbeation Tha n
for k=2 proe

***gng of Cortificate of Calibration®**

RANATE ASSOCIATES ), 113,

63/14-15,67/35-36, Soi Pelchkasem7,7/1, Pelchkasem Rd,
N ‘Wallhapra, BangkohkyaiBangkok 10600 Thailand,
Tel: (66) D2-B680812#13 Fax: (66) D2-B6BOBG0 www. jiranatee.com

CERTIFICATE OF

Carifficaln Mo ‘WS- 14072021
Fage | of 2 pages

Menausemant Hem 1 Cup anemomater win cata logger,

Manuifecturer Dals logge: .

Cup amemometar: Mol

.
reviewsy Jimtom ’P

Madal/Type ain (ogge 200-WS-25LE

Cup anamomaler: WE-O2F.

APPROVED BY

Berial Mumber

NEXT CAL. DATE ...

Customer 5 m i,

Conditians

Tewl Condtans

Colibration Procedure

g Wind

Tracaability

sandard, Which resize the o of

Metans, b

01 htnn Gratnal wiwatwitingw

and Calio

o Munagar

THIS CERTFICATE MAY NOT BE REFROCCDUCED CXCOPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN
OATANED IN WAITING FROM THE LABORATORY.

J .
NAC 4

$3/14-16,67/35-36, Soi Pelchkasem7,7/1, Pelchhasem Rd,
L iB hok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax: (66) 02-B680860 www.jiranatee.com

Cerlificats Noy Wi 14072021
Page 2 of 2 Pages

Continuation of Cerlificale of Calibastion Number

Romilt of coliration: B withoul edpusiment

=

n in the mange of 1 = 16 m/s ot 8 cali

The rewdits of callbrefion and amccinied Sessitesent

. Reading Vs Ferniding Crroe
mis 'y =)
2057 18 03
ENEL) 40 o1
[ 60 a6
e (1] ag
1000 1ol al
[
oz

Uncertainty

[

02
ol
0o
00 el
o0 20

al nos

o0 20
a2 63

reniiasnly motkled by 8 coversge fector helt

Calitwolion Cariificats Report
Manufacturar | Model/Type " Range

NO Harmar
Date Humbes

WW-0035-20

312140 | duy 16, FORC

Ny 1 0

|

003021
501032021

alele

ficaln of calibintion™

HRANATE ASSOCUTES CO0, 17D,

63/14-15,67/35-36, Sol Pelchl 77N, P Rd,
\ pra, Banghokyal,Bangkok 10600 Thalland

Tel: (66) 02-B680812413 Fax: (66) D2-B6B08460 wwwijiranalee.com

CERTIFICATE OF CALIBRATIC

Cortificote No: WO-14072021
Fage | of 2 pages

Muasuremant llem :'Wind direttion mensar with dals logger

Manufactured HNovalyr

Bction nensor: Hovelyms,

Madel/Type t Dala logger: 200-WS-25L8.

Serial Number

logger: AYG FE0414

d direction san

Customer

Luang, Khe! Buan Luang. Banghoh 10250

Emvronmantal Condition:

", and relaiive

The measuresment was car oyt In any amble

Meanurement Method:

The wind ditecticn senso e and

elecironic th

n sccordng lo comperigon method with Toference angie meosuement

The meossuremeni wees tshen ol 457 &

line loser in used for axin vols In clockwiss ond counterclockwise

Mote: The LUC was waemad up for | hour prior 10 tha catdration being pert

Traceability:

nigrnationsl system of {8 through Carificat

Measuramant Dole ©dul 29, 2021
isnued Dnte Jul 29, 2021

Perfarmed Ly Approved
[0 wr, Sorawt Thachalad
[ mine Oratha Wivatwisiaym
ATICATE REPOAT MAY NOT BE ROCEDUCE T IN FULL LPALESS FRODUCTION HAS BEEN

OETANCD I WRITING PROM THE LABGRATORY.




63/14-15,67/35-36, Sol Petchkasem?,7/1, Pelchhasem Rd,
Walthapra, BangkokyaiBangkok 10600 Thailand.

SITHIPORN ASSOCIATES CO.LTD.

J
NAC

Tel: (66) 02-B680812#13 Fax: (66) 02-B4BOBA0D www jiranatee.com

Continuation of Certificale of Calitration Mumbes

Resull of ealibration: 1 wir

tablo beto

Nominal Angle Standard Reading ULC* F

L 'l L

NO | Turning Direction

tending Error U

b X

ASSOCIATES COL, LTD,

CALIBRATION LABORATORY

NSC-TESI-TIS 17025

451-451/1 Sirinthom Rd B

ok 10700 THAILAND.

Tel.0-2435-8800 Fan0-2433-1679 E-rnail'.cal-ct;nlm@:—itlipnom.(om it/ s om

Cert, No. : ACC21009
Pages i lol3

Calibration Certificate

Equipment :
Manufacturer :
Maodel :

Serial No.:

1D No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :
Pressure :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

SOUND CALIBRATOR
RION

NC-74

34178123

RYG_FS0215

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGROK, 10250 THAILAND,

. REVIEW BY ..
(230x3) “C
343 <P
(1013 +£3) kPa APPROVED BY
(500 £20 ) %
NEXT CAL. DATE
05 AUGUST 2021

09 AUGUST
11 AUGUST 2021

Nathakom Pisutpaisan

Approved by : / W
L3

{ Thanakul Petchurai )

This centificate is issued in accordance with the requicements of ISOMEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates .~

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC21009
Job No. : VCGACO05E

Pages : 20f3

Calibration Procedure : CP-AC-03

Calibration Method :

This equipment was calibrated by based on IEC-60942-2003 Standard.

The sound pressure level, freqy and total di of the sound calik was d using the refe

microphone.

Condition of this result of calibration :

1. Reference Standard Instruments :
Instrument Maodel Serial No, Cert. No. Due Date
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104  EEL.BP. 050264 10-Feb-22
Digital Multimeter 8846A 1997025 EEL.BP.0G/0264  05-Feb-22
Digital Multimeter 334614 MY53220116  EEL.BP. 0410264 10-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-4ZEAl 34560495 M-iDO};ZI 16-Feb-22
Audio Analyzer AVR-3360A V744B6065 F.F-DOl_Q-Zl 10-Feb-22

2. This result of calibration was found accurate as shown on date and place of ca]ihmtic.rn for this calibrated item only.

3. This certificate is traceable to the i system of unit dat
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of ific and Technological R $ (TISTR).

QF-TS1 2-04-04-020664

=

25

SITHIPORN ) SITHIPORN ASSOCIATES CO,LTD.

associates.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC21009
Job No. : VC64ACH058

Pages : 3of3
Result of ealibration :
1. Sound pressure level
Specified sound Measured Deviated Tolerance
pressure level value value Uncertainty limit
(dB) (dB) {dB) {dB) {dB)
94 94.06 0.06 0.14 0.40
2. Frequency \
Specified Measured Deviated
Frequency value value Unceriainty
(Hz) (Hz) (%) (%)
1000 1001.5 0.1 0.1
3. Total distortion
Measured value (% ) Uncenainty ( % ) Tolerance limit { % )
1.67 010 3.0

“The reported uncertainty is based on a standard ancertainty multiplied by coverage factor k =2

or any value

iding a lavel of of imately 95 %

End of C; Certificate ———

QF-TS12-04-04-020664




ELECTRICAL AND ELECTRONICS INSTITUTE o
- FOUNDATION FOR INDUSTRIAL DEVELOPMENT
| 975004, Bangpoo Industial Estate, S 6, Sukhumt Road km 3T, 7 A
andibeaosini Phraek Sa, Mugang Samut Prakan, Samut Prakan 10260 WCDIET 11038

Tel: +66 2709 AB60-8  Fuc +66 2324 09178

Certificate No.: 2zas5v21
Operation No.: CP2021050034

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: RION

Model/ Type: ML-42 (Meter), UC-52 Microphone), NH-24 (Preamplifier)

Serial No.: 00472130 (Meter), 157774 (Microphone), 72464 (Preamplifier)

ID No.: RYG_F50303

Customer: ALS Labolatory Group (Thailand) Co.Ltd.

Address: 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan

Khet Suan Luang, Bangkok 10250 Thailand

Recelved Date: 28 May 2021 o

Calibrated Date: 2 -9 June 2021

Issued Date: 11 June 2021

Calibrated by: Ms. Juntapom Kunhakom

Approved by:

[ Mir, Sittichai Swke, sofln
Group YD ELECTRONICS ISTITUTE

The reported uncertainty of measurement was based on standard uncertainty multiolied by a coverage factor k = 2.00,
providing a level of confidence of appreximately 959%. This certificate may not be reproduced other than in full except

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No: ~ 02245v21
Calibration Report

Equipment: Sound Level Meter

Manufacturer: RION

Model/Type: NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier)
Serial No.: 00472130 (Meter), 157774 (Microphone), 72464 (Preamplifier)
1D Mo RYG_FS0303

Ambient Temperature: (23+2)%C

Relative Humidity: (50+15)%

Pressure: (1013 = 1.5) kPa

Method of Calibration -
IEC 61672-3:2013.

Condit f £ calibratis
1. Reference standards instrument :-
Instrument hodel Serial No. Cert. No, Due Date
1) Standard microphone 4180 F787a90 AA-1001-21 12 January 2022
2) Sine generator 1051 1501442 0151RF20 21 September 2021
3) Arbitrary Function Generator AFG2021 010063 O0%9RF20 17 June 2021
4) Programmable Attenuator PAS 2913 EF-0017-21 1 April 2022
5) Programmable Attenuator PAS 2755 EF-0034-20 10 November 2021
&) 6.5 Digit precision multimeter EBBg&A S60%027 D49BELZ0 10 August 2021
7) 6.5 Digit precision multimeter BBASA 5610014 O69EL20 2T October 2021
8) Pressure humnidity and CL1-P210020 22 March 2022
Temperature Transmitter Pruson L39s048e 01TETEZL 1 April 2022

2. This result of calibration was found accurate as shown or date and place of calibration only,
3. This certification is traceable to the intemational system of unit maintained at -

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; ONSC Accredited Calibration No.0119

Result of Calibration:-
Function : 1. Indication at the calibration check frequency

e d value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
5940 94.0 0.0 =1.0

MNote : Absolute sensitivity was established by the use of the Sound Calibrator RION Type NC-74 S/N : 38615278,

with the prior written appeoval of the Electrical and Electronics institute, F fior Incdustrial D
Page 1 of 6
F-CAL-004 EA.0 Page 20f 6 F-CAL-005 Ed.1
@ ELECTRICAL AND ELECTRONICS INSTITUTE @ ELECTRICAL AND ELECTROMICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT FOUNDATION FOR INDUSTRIAL DEVELOPMENT
Db i Simeind

Certificate No.: 02245v21

Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed

Measured value
(dB)
19.6
2.2 Microphone replaced by the electrical input signal device
Frequency Measured value
ghting (dB)
A-weighting 15.8
C-weighting 21.5
Z-weighting 777

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

Certificate No.:  02245v21
Calibration Report
5.2 Time welghting at 1 kHz

Time Measured value Deviated value Acceptance limits
Weighting {dB) () (dE)

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 54.0 0.0 +0.1

Function : &. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz sgnal at reference level.

Deviation from varigus Frequency Weighting Response Curve

C-Weighting A-Weishting ZWeighting Acceptance limits
(Hz) (dB) (dE) (dB) (dB)
125 0.3 0.7 0.3 +1.5
1000 0.0 0.0 0.0 £1.0
8000 0.9 03 -1.0 £5.0

Function : 4, Electrical signal tests of frequency weightings
Weighting network response with relative to 1 iz

F o Deviation from varisus Frequency Weighting Resp Curve
M C-Weighting A-Weishting Z-Weighting Acceptance limits
(Hz) (dB) (diB) (dB) (dB)
63 0.0 -0l 0.0 =20
125 0.0 0.2 0.0 £1.5
250 0.0 -01 0.0 +1.5
500 0.0 -0.1 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.1 0.0 0.0 =20
4000 0.0 0.0 0.0 30
000 0.1 0.1 0.0 +5.0

Function : 5. Frequency and time weighting at 1 kHz

5.1 Fr hting at 1 kHz
Freq M d value Deviated value Acceptance limits
ghting (d8) (4B} (de)
Caweighting 53.0 0.0 =0.2
Aoweighting 58.0 0.0 =02
Z-weighting 94,0 0.0 0.2

Page3ofé F-CAL-005 Edl1

Time Period to Reference Record 5PL at . .
Apply Signal SPL Conclusior of Time |  DeVisted value Acceptance limits
(min) (dB) Period (dB) (dB) (dB)
30 94.0 940 0.0 =03
Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 £1.1
99.0 99.0 0.0 =1.1
104.0 104.0 0.0 +1.1
109.0 109.0 0.0 +1.1
114.0 114.0 0.0 21.1
119.0 119.0 0.0 1.1
1240 124.0 0.0 1.1
129.0 125.0 0.0 1.1
130.0 130.0 0.0 1.1
1310 131.0 0.0 1.1
1320 132.0 0.0 1.1
133.0 133.0 0.0 +1.1
134.0 134.0 0.0 1.1
135.0 135.0 0.0 1.1
136.0 136.0 0.0 1.1
137.0 137.0 0.0 1.1
7.2 Level Linearity on the reference level range, Lower
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
Sa.0 54,0 0.0 1.1
89.0 89.0 0.0 +1.1
EBa0 84.0 0.0 1.1
79.0 9.0 0.0 1.1
4.0 T4.0 0.0 +1.1
69.0 63.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 58.0 0.0 1.1
Page 4 of 6 E-CAL-005 Ed.1




ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No. 02245v21
Calibration Report

7.2 Level Linearity on the reference level range, Lower (Cont)
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) {dB) {dB)
54.0 4.0 0.0 +1.1
as.0 as.0 0.0 £1.1
44.0 44.0 0.0 +1.1
38.0 39.0 0.0 +1.1
34.0 33.9 0.1 £1.1
20 0 0.0 £1.1
24.0 24.1 0.1 x1.1

Function : 8. Tone burst response

Time Tone burst Measured Deviated Acceptance limits
ghting duration, Tb (ms) value (dB) value (dB) (dB)
200 1260 0.0
Fast F 1085 -0.1
0.25 999 0.1
200 1156 0.0
Slow 2 100.0 0.0
200 1200 0.0
LAE 2 100.0 0.0
0.25 908 0.2

Function : 9. Peak C sound level

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:  02245V21
Calibration Report
Function : 11, High-Level Stability

High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.
ﬂ::p;"g::: Reference SPL &:ﬁl‘:::::l; :’:me Deviated value Acceptance limits
{min) (dE) Period (dB) (dB) (dB)
5 129.0 125.0 0.0 +0.3
Uncertainty of measurement
. Maximum-permitted  uncertain
Function Uncertainty of measurement v
{d8) {dB)
1) indlication at the calibration check frequency 0.30 Not applicable
2) Self-generatec Noise 010 Not applicable
3) Acoustical siral tests of frequency weightings 030 0.60 (10Hz to akHz)
- Free-field sound pressure response level 0.70 {>4kHz to 10kHz)
) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 010 0.10
7} Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
P;Peak C sound level 0.20 0.35
|10} Overlcad indication 0.20 0.25
|11} High-Level Stability 0.10 0.10

Number of cycles Anticipated Measured value Deviated value MAcceptance limits Remarks: 1. The acceptance Limit Is for the deviated value.
in test signal Value (dB) (dg) (dg) (dB) 2. Acceptance limits was IEC61672-3:2013 Class 2.
Complete "
oycle 1254 12:2 02 +30 -~ End of Report --
Positive
half cycle 1244 1241 0.3 +20
Negative
half oycle 124.4 124.1 03 £20
Function : 10. Overload indication
WMeasured value (dB) .
T Negatve Deviated value Acceptance limits
one-half cycle one-half cycle (dg) (elB)
135.5 138.5 0.0 +1.5
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ELECTRICAL AND ELECTRONICS INSTITUTE
ELECTRICAL AND ELECTRONICS INSTITUTE @ FOUNDATION FOR INDUSTRIAL DEVELOPMENT
- FOUNDATION FOR INDUSTRIAL DEVELOPMENT
. 975 Moo 4, Bangpoo Industrial Estate, Sol 8, Sukhumvit Road km 37, N L ——
m Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 m‘:::
Tel: +66 2709 4860-8 Fax: +66 2324 0917-8
Certificate No.: 02255v21
Calibration Report
Certificate No.: 02255v21 Equipment: Sound Level Meter
Operation No.: CP2021050035 Manufacturer: RION
Model/Type: NL-82 (Meter), UC-52 (Microphone), NH-2¢ (Preamplifier)
: H » Serial No.: 00472132 (Meter), 169445 (Microphone), 72066 (Preamplifier)
Certificate of Calibration v R, PS0808
Ambient Temperature: (23+2)°C
Relative Humidity: (50+£15)%
Equipment: Sound Level Meter Pressure: (1013 + 1.5) kPa
Method of Calibration -
Manufacturer: RICN IEC 61672-3:2013.
Cendition of this result of calibration
. . 1. Reference standards instrument :-
H NL-42 (M l, UC- b , WH-24 (P .
Model/Type L-42 (Meter), UC-52 Microphone), NH-24 (Preamplifier) \ Mod Serial N G DueD
1) Standard microphone 4180 2787490 AA-1001-21 12 January 2022
Serial No.: 00472132 (Meter), 169945 (Microphone), 72466 (Preamplifier) 2) Sine generator 1051 1501402 0151RF20 21 September 2021
3) Arbitrary Function Generator AFG2021 CO10063 D099RF20 17 June 2021
ID No.: RYG FS0304 4) Programmable Attenuator PAS 313 EF-0017-21 1 April 2022
- 5) Programmable Attenuator PAS 2755 EF-0034-20 10 Novemnber 2021
. 6) 6.5 Digit precision multimeter 8B46A 9609027 0498EL2D 10 August 2021
Customer: ALS Labolatory Group (Thalland) Co. Ltd. 7) 6.5 Digit precision multimeter 88954 9610018 0669EL20 27 October 2021
8) Pressure humidity and PTUS01 Lio50880 CL1-P210020 22 March 2022
Address: 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan Temperature Transmitter 0176TE2Y 1 April 2022

Khet Suan Luang, Bangkok 10250 Thailand

Received Date: 28 May 2021

REVIEW BY Yo 4

Calibrated Date: 2-9 June 2021
APPROVED BY
Issued Date: 11 June 2021

NEXT CAL. DATE ﬁh’ 1@2

Calibrated by: Ms, Juntaporn Kunhakam

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor k = 2.00,
providing a level of confidence of approximately #5%. This certificate may not be reproduced other than in full except
with the prior written approval of the Electrical and Electronics Institute, for Indhustrial Dy
Page 1 of 6

F-CAL-004 Ed.0

2. This result of calibration was found accurate as shown or date and place of calibration only.
3. This certification is traceable to the intemational system of unit maintained at -

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; ONSC Accredited Calibration No.0119

Function : 1. Indication at the check frequency
Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (de)
4.0 94.0 0.0 +1.0

Note : Absolute sensitivity was established by the use of the Scund Calibrator RION Type NC-T4 S/N @ 34615278,

Page 2of 6 F-CAL-005 Ed.1




ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

©

i

Certificate Mo.:  02255V21
Calibration Report
Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value
(dg)
14.5
2.2 Micropk replaced by the electrical input signal device
Frequency Measured value
Welghting (d8)
A-weighting 10.4
C-weighting 17.5
Z-weighting 231

Function : 3. Acoustical signal tests of frequency weightirgs (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

©

=7

Certificate No.: 02255v21
Calibration Report

5.2 Time weighting at 1 kHz

Time Measured value Deviated value Acceptance limits
Welghting (dB) (d8) (dB)

Fast 94.0 0.0 +0.1

Slow 594.0 0.0 20.1

LAeg 94.0 0.0 +0.1

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

- Deviation from various Fr y Weighting Curve
e C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) () (dB) (dB)
125 0.3 0.6 0.3 1.5
1000 0.1 0.. 0.1 +1.0
BOOO -0.9 -0 -1.0 +5.0
Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various Frequency Welgh_tlng_ Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (ds) (dB) (dB)
&3 0.1 -0.1 0.0 2.0
125 0.0 -0.1 0.0 1.5
250 0.0 01 0.0 +1.5
500 0.1 0.0 0.0 1.5
1000 0.0 0.0 0.0 =10
2000 0.0 0.0 0.0 +2.0
4000 0.0 .0 0.0 +3.0
8000 0.1 0., 0.0 +5.0
Function : 5. Frequency and time welghting at 1 kHz
5.1 Frequency at 1 kHz
Frequency Measured value Deviated value Acceptance limits
(dE) (dB) (dB)
C-weighting 54.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2
Page 3 of 6 F-CAL-005 Edl1

Time Period to Reference Record 5PL at -
Apply Signal SPL Conelusion of Time Deviated value Acceptance limits
(rmin) (dB) Period (dB) (dB) (dB)
30 94.0 940 0.0 0.3
Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dE)
94.0 94.0 0.0 +1.1
9.0 $9.0 0.0 +1.1
104.0 104.0 0.0 1.1
105.0 109.0 0.0 +1.1
114.0 114.0 0.0 1.1
119.0 119.0 0.0 1.1
124.0 124.0 0.0 +1.1
125.0 1290 0.0 1.1
130.0 130.0 0.0 =11
131.0 131.0 0.0 11
132.0 132.0 0.0 +1.1
133.0 1330 0.0 1.1
134.0 134.0 0.0 x1.1
135.0 135.0 0.0 +1.1
136.0 1356.0 0.0 +1.1
137.0 137.0 0.0 £1.1
7.2 Level Linearity on the reference level range, Lower
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 £1.1
89.0 89.0 0.0 =11
B4.0 4.0 0.0 £1.1
9.0 9.0 0.0 £1.1
74.0 T4.0 0.0 x1.1
65.0 65.0 0.0 z1.1
64.0 &4.0 0.0 21.1
5.0 59.0 0.0 21,1
Page d of & F-CAL-005 Ed.1

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
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Certificate No.: 02255v21
Calibration Report

7.2 Level Linearity on the reference level range, Lower (Cont.)

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
54.0 54.0 0.0 +1.1
45.0 49.0 0.0 £1.1
44.0 44,0 0.0 1.1
39.0 39.0 0.0 1.1
34.0 33.9 -0.1 1.1
29.0 28.8 0.2 +1.1
24.0 239 0.1 +1.1
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 1260 0.0 =1.0
Fast 2 1080 0.0
0.35 995 -0.1
Show 200 1156 0.0
2 100.0 0.0
200 1200 0.0
LAE 2 1000 0.0
0.25 909 -0.1
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Compiete 1254 1254 00 £30
cycle
Positive 1204 1241 03 £20
half cycle
Negative
bl eycle 1204 1241 03 £20
Function : 10, Overload indication
Fostve Measured value (dELegmve Deviated value Acceptance limits
one-half cycle one-half cycle (dB) (dB)
138.5 139.4 0.1 +1.5

Page 5 of 6
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
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Certificate No.: n2255val
Calibration Report
Function : 11. High-Level Stability

High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

n::plm? Reference SPL cﬂ::;:';‘?:'; :‘:m Deviated value Acceptance limits
(min) (dB) Period (dB) (dB) (dB)
5 129.0 1250 0.0 +0.3
Uncertainty of measurement
] Uncertainty Maxi'numipe:mitted uncertainty
Function : of measurement
(dB) (cB)
1} Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Mot applicable
3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to akHz)
- Free-field sound pressure response level ) 0.70 (>AkHz to 10kHz)
@) Electrical signal tests of frequency weight 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7} Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
|10} Overload indication 0.20 0.25
[117 High-Level Stability 0.10 0.10
Remarks: 1. The acceptance limit is for the deviated value.
2, Acceptance lenits was [EC61672-3:2013 Class 2,
- - End of Report - -
Page 6 of 6 F-CAL-005 Edl




SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthomn Rd  Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TESI-TIS 17025
Tel0-2435-8800 Fax.0-2433-1679 e-mailcal-center@sittiphom.com hitp//wwwusithiphom.com CALIBRATION 0334

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
ot b CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21102
Pages : l1ol8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphose UC-52 / Preamplifier NH-24

Serial No.: 01173611 / 172173/ 74023

1D No.: RYG_FS0390

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Lotsdion : 7 Review gy dlndbetis .
Ambient Temperature : (230 £3) o
Pressure : (1013 £3 ) kPa APPROVEDBY Bl /)
Relative Humidity : (500 +£20) % A
NEXT CAL DATE ot | 2
Received Date : 01 SEFTEMBER 2021
Calibration Date : 13-15 SEPTEMBER 2021
Date of Issue : 16 SEPTEMBER 2021
Calibrated by : Nathakom Pisutpaisan

Approved by : ; I@\—

( Thanakul Petchurai )

¢ with the i of ISCVIEC 17025 standard, may not be reproduced

This certificate is issued in

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS1 20404020664

Cert. No. : ACL21102

Job No. 1 VOS4ACH0GE

Pages : 2ol8
Calibration Procedure : CP-AC-DI

Calibration Method :

This equipment was calibrated by based on EC-61672-3 (2013) Standard for sound level meter (SLM),

The SLM had tests to A ical and Electrical signal tests of fi igh with Anechoic chamber and Rel:
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Maodel Serial No, Cert. No. Due Date
Waveform Generator 332104 MY4E01T076 EF-0012-21 10-Feb-22
Waveform Generator 335118 MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP.05/0264  10-Feb-22
Digital Multimeter 334614 MYS53220076 EEL.BP, 030264  08-Feb-22
Digital Multimeter BR46A 1997025 EEL.BP, 060264  05-Feb-22
Programmable Atenuator MAT-1070 62100114 1500-077T4E 22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplificr NA-42KAl 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only,

3. This certificate is traceable to the i jonal system of unit o at ©
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and ical R h (TISTR).

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Resopates CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Ll bl CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL21102
Job No.  : VOACDDEE
Pages : 3of§

permitted
Parameter Pass Fall uncertainty of
{48) measurement (dB)
1. Absolute sensitivity v 5 0.2 N/A
 Self-g d noise ¥ - 03 NiA
3. Acoustical signal tests of fi ighting:
125 Hz v - 03 0.6
1000 Hz v 03 0.6
8000 Hz. v 03 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v 8 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at | kHz v - 2 0.2
6. Long - term stability v - 0.1 0.1
7. Level lincarity on the refs fevel range v - 0.2 0.3
8. Level linearity including the level mnge control v 0.2 0.3
9. Tone burst response e 02 0.3
10, Peak C sound level v 02 0.35
11, Overload indication v - 0.2 0.25
12. High level stability v - 0.1 0.1

QF-TS12-04-4-020664

— 227

Cert. No. : ACL21102
Job No.  : VOS4ACHD66
Pages @ 4of8

Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB ) (dB) (dB ) (dB )
93.9(93.96) 9319 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB )
148

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 1.6
C - weight 17.8
Flat 218

3. Acoustical signal tests of frequency welghtings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various ighting response curve (dB)
{Hz) = . Acceplance
Flat C-weight A-weight Limils
125 0.6 0.6 0.6 £1.5
10400 0.0 0.0 0.0 + 1.0
B000 03 0.2 0.2 5.0

QF-TS12-04-04-020664 5_ 14 :




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
4330 INEES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21102
Job Mo, @ VOACDDGE
Pages : Sof8
4. Electrical signal tests of frequency welghtings
Weighting network response with relative 1o | kHe.

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) 2 A Acceplance
Fiat C-weight A-weight T iniiis
63 0.0 -0.1 0.1 +2.0
125 -0.1 0.0 0.0 +].5
250 0.0 0.0 0.1 1.5
500 0.0 0.0 0.1 1.5
1000 0.0 0.0 0.0 =1.0
2000 0.0 0.0 0.0 +2.1
4000 0.0 0.0 0.0 +3.0
B000 0.0 0.1 0.1 £5.0

£, Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz

Measured Devinted Acceptance

Frequency Value Value Limits

Weighting (dB ) (dB ) (dB )

A - weight 94.0 0.0 -

C - weight 94.0 0.0 202
Flat 94.0 0.0 +0.2

5.2 Time weighting at | kHz

Measured Devisted | Acceptance

Frequency Value Value Limits
Weighting (dB ) (dB) (dB)
Fast G4.0 0.0 =
Slow 94.0 0.0 0.1
Leg 94.0 0.0 0.1

6. Long - term stability

SLM Display | SLM Display | Devinied Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB ) (dB ) (dB )
A - weight 4.0 94.0 0.0 £0.3

QF-TS124M-04-020664
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
SEI9siated CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21102
Job No. = VOS4ACO066
Pages : 6of8
7. Level linearity on the reference level range
Anticipated | Measured Devinted Acceptance
Value Value Value Limits
(dB) (dB) (dB ) (dB)
137.0 137.0 0.0 & 1.1
136.0 136.0 0.0 £1.3
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 2930
133.0 133.0 0.0 1.1
132.0 132.0 0.0 1.1
13.0 1310 ] =1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 *1.1
119.0 119.0 0.0 =11
114.0 114.0 0.0 =11
109.0 109.0 0.0 =11
104.0 104.0 0.0 +1.1
99.0 99.0 0.0
94.0 94.0 0.0
89.0 BELO 0.0
84.0 84.0 0.0
79.0 79.0 0.0
74.0 74.0 0.0
69.0 69.0 0.0
64.0 64.0 0.0
59,0 59.0 0.0
54.0 4.0 0.0
49.0 49.0 0.0
44.0 44.0 0.0
39.0 39.0 0.0
34.0 30 0.0
30.0 30.0 0.0
29.0 29.0 0.0
280 27.9 0.1
27.0 269 -0.1
26,0 259 -0.1
5.0 249 -0.1
QF-TS12-04-14-020664 ?_‘ f}_’* i
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Continuation of Calibration Certificate

Cert. No. : ACL21102
Job No. 1 VOGIACHD66

Pages : Tof8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceplince
Range Value Value Value Limits
(dB) (dB) (dB ) (dB)
Auto 94.0 94.0 0.0 1.1
9, Tone bursi response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB ) (dB)
0.25 1 108.0 107.9 0.1 1.5:-50
Fast 2 8 117.0 117.0 0.0 1.0:-2.5
200 B0 1340 134.0 0.0 +1.0
2 8 108.0 108.0 0.0 L.5;-5.0
Slow
200 800 127.6 127.6 0.0 1.0
025 1 99.0 98.9 0.1 L350
SEL 2 B 108.0 108.0 0.0 1.0;-2.5
200 B0 128.0 128.0 0.0 +1.0
10, Peak C sound level
Number of cyele Anticipated | Mensured Deviated | Acceptance
in Value Value, Lepenk|  Value Limits
test signal (dB) {dB) (dB )} (dB »
Conti 1330 1330 0.0 =
One: 1364 1362 0.2 3.0
Number of cycle Anticipated Measurcd Deviated Acceplance
in Value Value Value Limits
test signal (dB) (dB ) (dB ) (dB )
Continuous 133.0 1330 0.0 -
Positive half eyele 1354 135.1 -0.3
Negative half cycle 1354 135.1 0.3

QF-TS 1 24M-4-020664
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
PREREINEES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL21102
Job No. 3 VOACO066
Pages : Bal8

11. Overload indication

Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB ) {dB )
89.5 9.6 0.1 %15

12. High level stability

SLM Display | SLM Display | Deviated Acceptance
Frequency ot initial ai final Value Limits
Weighting (dB ) (dB ) (dB ) (dB)
A - welght 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k = 2
or any value following calculation,providing o lavel of confidence of approximately 95 %

—— End of Calibration Certifi

QF-TS1 2-04-04-020664
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Continuation of Calibration Certificate

Calibration Certificate

Equipment :

SOUND LEVEL METER

Cert. No. : ACL22030
Pages  : 1of8

Manufacturer : RION
Muodel : NL-42/ Microphore UC-52 / Preamplifier NH-24
Serial No.: 01122607 / 145554/ 34373
1D No.: RYG_FS0019
Condition As Found : GOOD
Customer : ALS LABORATCRY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.
Location : - I
Ambient Temperature : {230 £3) C REVIEW BY
Pressure : (1013 £3 ) KPa m

PPR § i
Relative Humidity : (500 £20 ) % APPROVELES
NEXT CAL. DATE ........
Received Date : 05 JANUARY 2022
Calibration Date : 10-12 JANUARY 2022
Date of Issue : 13 JANUARY 2022
Calibrated by : Nathakorn Pisutpaisan

Approved by :

{ Thanakul Petchurai

/- .

This certifi is issued in with the

of ISOVEC 17025 standard, may not be reproduced
other than in full, except with the prier written approval of the head of Calibration Laboratory.

QF-TS1 2-04-04-020664

Cert. No. : ACL22030
Job No. 1 VOGSACHM0
Pages : 2of8
Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 {201 3) Standard for sound level meter (SLM).

The SLM had tests 10 Acoustical and Electrical signal tests of fin ighting with Anechoic chamber and Refe
Standard Instruments,

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments

Instrument Model Serial No Cert. No, Dug Date

Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 335118 MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 334614 MYS53220104 EEL.BP, 05/0264  10-Feb-22
Digital Multimeter 334614 MY$3220076 EEL.BP. 0310264  08-Fcb-22
Digital Multimeter 344614 MYG&0024273 1-15180725251-1  15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-ZKAL 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3, This centificate is traceable to the i

system of it at:
3.1 National Institute of Metrology { Thailand),

3.2 Thailand Instinse of and Technological R h (TISTR).

QF-TS1 2-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
43FRIRAE CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22030
Job No. = VOGSACOH040

Pages @ lof8
Summary of Measurement Result ;-
Uncertainty | Maximum-permitted
Parameter Pass Fail uncertainty of
@) measurement (dB)
1. Absalute sensitivity v - 0.2 NIA
2. Self-generated noise i - 02 WA
3. Acoustical signal 1ests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v 0.3 0.6
8000 Hz v 0.3 0.7
4. Electrical signal tests of ighti
For 10 Hz 10 4 kHz v 0.3 0.6

For >4 kHz to 10 kilz v 0.3 0.7

Far > 10 kHz 10 20 kHz - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v + 0.2 0.3
B. Level linearity including the level range control v = 0.2 0.3
5. Tone burst response v - 02 0.3
10. Peak € sound level v 02 0.35
11, Overload i v . 02 0.25
12, High level stability v = 0.1 0.1

QF-TS 1 2=04=04-0206464
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Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Vakie Deviation Limit
(dB ) (dB) (dB } (dB)
93.9 (93.96) 939 0.0 +).3
2, Self-generated noise
2.1 Normal test
Measured Value
(dB )
165

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 13.1
C - weight 19.4
Flat 24.8

3. Acoustical signal tesis of frequency welghtings
Meter free-ficld acoustic response at a level of 84 dB

Frequency Deviation from various fre response curve (dB)

{ Hz Acceplance

2) Flat Cweight | A-weight RpoEe
Limits
125 0.5 0.5 0.6 +1.5
1000 0.0 00 0.0 + 1.0
BO00 1.7 =17 -1.6 450

QF-TS 1 204040120664
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4. Electrical signal tests of frequency welghtings
Weighting network response with relative to | kHe
Frequency Deviation from various freq ighting response curve (dB)
(He) Flat Coweight | A-weight U
Limits
63 0.1 -0,1 -0l 2.0
125 0.1 0.0 0.0 *1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.0 -0.1 *].5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 2.0
4000 0.0 .0 0.0 10
B000 0.0 0.1 0l £5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) (dB) (dB )
A - weight 94.0 0.0 -,
C - weight 940 0.0 =02
Flat 94.0 0.0 =02
5.2 Time weighting at | kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB ) {dB ) (dB )
Fast 94.0 0.0 *
Slow 94.0 0.0 0.1
Leg 94.0 0.0 *1.]
6. Long - term stability
SLM Display | SLM Display | Deviated Agceptance
Frequency at initial at final Value Limits
Weighting (dB ) (dB ) (dB} (dB )
A - weight 4.0 4.0 0.0 +0.3

QF-TS1 2-4-04-020664
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7. Level linearity on the reference level range

Anticipated | Measured Deviated Acceptance

Value Value Value Limits
(dB ) (dB ) (dB ) (dB )
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 1.1
135.0 135.0 0.0 =Ll
134.0 134.0 0.0 +1L1
133.0 133.0 0.0 1.1
132.0 132.0 0.0 + 1.1
131.0 131.0 0.0 1.1
129.0 129.0 0.0 *1.1
1240 124.0 0.0 1.1
119.0 119.0 (.0 21.1
114.0 114.0 0.0 =11
105.0 109.0 0.0 =1
104.0 104.0 0.0 * 1.1
4.0 99.0 0.0 + 1.1
94.0 94.0 0.0 % 1.1
39.0 89.0 0.0 +1.1
4.0 84,1 0.1 =11
9.0 79.0 0.0
740 74.1 0.1
69.0 69.1 0.1
64.0 64.0 0.0
59,0 59.1 0.1
54.0 54.0 0.0
49.0 49.0 0.0
44.0 44.0 0.0
39.0 39.0 0.0
34.0 34.0 0.0
300 0.0 0.0
29.0 29.0 0.0
28.0 28.0 0.0
270 26.9 0.1
26.0 259 0.1
25.0 4.9 0.1

QF-TS12-04-04-020664
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8. Level linearity including the level range control
Anticipated | Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 4.0 0.0 1.1
9. Tane burst response
Time Tone burst Anticipated | Measured Deviated
duration, Th Cyele Value Value Value
Weighting (ms ) (dB) (dn) (dB )
0.25 1 108.0 107.9 0.1
Fast 2 8 117.0 117.0 0.0
200 800 1340 134.0 0.0
2 & 108.0 108.0 0.0
Slow
200 800 127.6 127.6 0.0
0.25 1 99.0 98.9 0.1 1.5;-50
SEL 2 i 108.0 108.0 0.0 10525
200 RO0 128.0 128.0 0.0 £1.0
10, Peak C sound level
Number of cycle Anticipated Measured Deviated Acceplance
in Value Value, Lepeak| Value Limits
test signal (dB) (dB) (dB) (dB )
Continuous 133.0 133.0 0.0 -
One 1364 136.3 0.1 +3.0
Number of eycle Anticipated | Measured Deviated | Acceptance
in Value Value Value Limits
(dB ) (dB ) (dB ) (dB)
133.0 133.0 0.0 ‘
135.4 135.1 0.3 2.0
Megative half cycle 135.4 135.1 0.3 2.0

QF-TS1 2-04-04-020664
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1. Overload indication

Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | onc-half cycle (dB) (dB )
89.5 89.6 0.1 +1.5
12. High level stability
SLM Display | SLM Display Devinted Acceptance
Frequency al initial at final Value Limits
Weighting (dB ) (dR) (dB ) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty muliiplied by coverage factor k = 2
or any value following caleulati

providing alavel of confidence of

T imately 95 %

—— End of Calibration Certificate
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone LIC-52 / Preamplifier NH-24

Serial No.: B0734220 / 145272/ 34370

1D No.: RYG FS0026

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

10 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,

Location : .
Ambient Temperature : (230 £3) C 1 =
Pressure : (1013 3 ) kPa |
| APPROVED BY ...
Relative Humidity : (500 +20 ) % ‘ e
Inexrcaowre 2171128
Received Date : 14 JANUARY 2022
Calibration Date : 21-24 JANUARY 2022
Date of Issue @ 15 JANUARY 2022
Calibrated by : Nathakom Pisutpaisan

Approved by : m
. .
]

( Thanakul Petchurai

This certificate is issued in accordanee with the reguirements of ISOUEC 17025 standard, may not be reproduced

other than in full, except with the prior writien approval of the head of Calibration Laboratory.

QF-TS1 2-04-04-020664

Cert. No, : ACL22059
Job No, 1 VOBSACOHD3
Pages : 2of8

Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
tical and Electrical signal tests of shting with Anechoic chamber and Ref

Standard Instruments,

For tests results of each items were made by observation of cach Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :
Instrument Muodel Serial No, Cert, No, Due Date
Waveform Generator 332104 MY48017076 EF-0012-21 10+Feb-22
Waveform Generator 335110 MY52302742 EF-M1-21 1Feb-22
Digital Multimeter 3MA1A MYS3220104 L.BP, 050264 10-Feb-22
Digital Multimeter 334614 MY 53220076 BP, 0300264  08-Feb-22
Digital Multimeter 4614 MYG024273 1-15180725251-1  15-Sep-22
Programmable Attenustor MAT-1070 62100114 1500-0TT74E 08=Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplificr NA-42KAl 34560495 AA-FO03-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibrution for this calibrated item only.

3. This cernficate is traceable to the i tonal system of wnit maimained ar :

3.1 National Institute of Metrology (Thailand),
3.2 Thailand Institute of Scientific and Technological R h (TISTR).

QF-TS12-04-04-020664
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Summary of Measurement Result ;.
Uneertainty | Masimum-permitted
Farameter Pass Fail uncertainty of
B) musﬂnﬂ:nmn’l (dB)
1. Absolute sensitivity v i 0.2 NA
2. Self-generated noise v 02 N/A
3. Acoustical signal tests of frequency weightings
125 He v 0.3 1.6
1000 Hz v 0.3 0.6
S000 Hz v 0.3 0.7
4, Electrical signal tests of frequency weightings
For 10 Hz 1o 4 kHz v - 0.3 0.6
For = 4 kHz 10 10 kHz v 0.3 0.7
For= 10 kHz 1o 20 kHz - = 1.0
5. Frequency and time weightings at 1 kHz v 0.2 0.2
6. Long - term stability v 0.1 0.1
7. Level lincarity on the reference level range v 0.2 0.3
& Level linearity including the level rmnge control v 0.2 0.3
9. Tone burst response v 02 03
10 Peak C sound level v 0.2 0.35
11. Overload indication v - 0.2 025
12, High level stability v - 0.1 0.1

QF-TSI2-04-04-020664
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Result of calibration ;.

1. Absolute sensitivity

Reference Measured Ageeptance
Acoustic Signal Vilue Deviation Limit
(dB) (cB) (dB) (dB)
93.9 (93.96) 9.9 0.0 +{.3
1. Sell-generated noise

2.1 Normal test

Measured Value
{dB )
14.6

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 1.6
C - weight 17.8
Flat 237
1A signal tests of Treq ¥
Meter free-field acoustic respense at 4 level of 84 dB
Frequency Dievintion from various frequency weighting response curve (dB)
(Hz) i ’, Agcceptance
Flat C-weight A-weight .T .
Limits
125 0.3 L3 0.3 L5
1000 0.0 0 0.0 + 1.0
000 =16 -1.5 -1.5 +5.0

F=TS 1 20404020004
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SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
shidendiid CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency welghtings
Weighting network response with relative 1o 1 kHa,

Cert. No. @ ACL22059
Job No, @ VORSACDHIMG
Pages  : Sof8

Frequency Dieviation from various 1t response curve (dB)
(Hz) B £ Agceptance
Flat C-weight A-weight Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.0 0.0 *1.5
250 0o 0.0 0.0 =I5
500 0.0 0.1 0.4 =13
1000 0.0 0.0 0.0 10
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 3.0
BOO0 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings a1 1 kHz
Measured Deviated Acceptinee
Frequency Value Value Limits
Weighting (dB ) (dB ) (dB}
A = weight 94.0 0.0 -
€ - weight 94,0 0.0 £0,2
Flat 94.0 0.0 +0.2

5.2 Time weighting at 1 kHz

Measured Devinted Acceplance

Frequency Value Value Limits
Weighting (dB) (dB ) (dB)
Fast 9.0 0.0
Slow 4.0 0.0 £0.1
Leq 4.0 0 0.0

6. Long - term stability

SLM Diisplay | SLM Display Deviated

Acceplance

Frequency at initin] at final Value Limits
Weighting (dii ) (dB ) ( dit ) (dB )
A - weight 94.0 94.0 0.0 0.3

QF-TS12-04-(4-020664
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7. Level linearity on the reference level range

Anticipated Measured Deviated Aceeptance
Value Value Value Limits
(dB) (dB) (dB) (dB )
137.0 137.0 0.0 & 1.1
136.0 136.0 0.0 =11
135.0 135.0 0.0 1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 + 1.1
132.0 1320 0.0 + 1.1
1310 131.0 0.0 % 1.1
1290.0 1290 0.0 1.1
124.0 124.0 0.0 & 1.1
119.0 119.0 0.0 + 1.1
114.0 114.0 0.0 +1.1
108.0 109,00 0.0 +1.1
104.0 104.0 0.0 £ 1.1
99.0 99.0 0.0 =11
94.0 4.0 0.0 + 1.1
£9.00 89.0 0.0 1.1
B4.0 B0 0.0 +1.1
79,0 79.0 0.0 1.1
740 74.0 0.0 =1.1
62.0 69.0 0.0 + 1.1
64.0 4.0 i = 1.i
59.0 59.0 LLX1] 1
540 540 0.0 1
449.0 49.0 L] 1
44.0 44.0 0.0 1
34,0 38.9 -0.1 &1
40 339 -1 % 1.1
30.0 30,0 0.0 1.1
29.0 29.0 0.0 =11
28.0 28.0 no x1.1
270 27.0 0.0 2 1.1
26.0 26.1 .1 = 1.)
25.0 250 0.1 + 1.1

12-04-04 020664
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8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB ) (dB ) (dB ) (dB )
Auto 4.0 94.0 0.0 =11
9. Tone burst response
Time Tone burst Anticipated Measuned Deviaied Accepiunce
duration, Th Cyele Value Value Value Limits
Weighting {ms) (dB ) {dH ) (dB ) (dB)
0.25 1 108.0 107.9 0.1 1.5;-5.0
Fast 2 £ 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.1 0.1 =1.0
Slow 2 § 108.0 108.0 0 1.5;-5.0
200 800 1276 127.6 (.0 =10
0.25 1 99.0 98.9 .1 1.5;-5.0
SEL 2 & 108.0 108.0 0.0 1.0;-25
200 00 128.0 128.0 0.0 1.0
10, Peak O sound level
Number of eycle Anticipated | Measured Deviated | Acceptance
in Value Value, Lepeak Value Limits
test signal (dB ) (dB ) (dB ) (dB )
Conti 133.0 133.0 0.0 =
One 136.4 136.1 0.3 3.0
Number of cycle Anticipated Measured Deviated Agceptance
in Value Value Value Limits
test signal {di3 ) (dB ) (B ) ( dB )
Continuous 1330 133.0 (1.4 -
Positive hall cycle 1354 135.2 -1.2 +2.0
MNegative half cycle 1354 135.2 -0.2 +2.0

QF-TS1 2-04-04-020664
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1. Overload indication

Measured value ( dB ) Deviated Acceplance
Positive Negative Value Limits
one-half eycle | one-half eyele (dB ) (dB)
9.6 9.7 .1 ]

12 High level stability

SLM Display | SLM Display |  Devinted Acceptance
Frequency ot initial at final Value Limits
Weighting (dB) (dB ) (dn} (dB ]
A - weight 137.0 137.0 040 0.3

The reported uncertuinty is based on a standaed uncerainty multiplied by coversge factor k = 2

or any value following calculation providing a lavel of confidence of approximately 95 %

—— End of Calibration Certificate

QF-TS1 2-04-(4-020664
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42f Microphone UC-52 / Preamplifier NH-24
Serial No.: 0900072 / 188465 /01734

1D No.: RYG_FS0493

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.
Location : -
Ambient Temperature : (230 +3) C
Pressure : (1013 £3) kPa
Relative Humidity : (500 +£20) %

- . ofy |23

Received Date : o i Nexr caL oate 12]1.[28 . |
Calibration Date : 10-12 JANUARY 2022

Date of Issue : 13 JANUARY 2622

Calibrated by : Nathakom Pisutpaisan
Approved by :
{  Thanakul Petchurai )
This i is issued in oc with the of ISOVEC 17025 standard, may not be reproduced

other than in full, except with the prior writien approval of the head of Calibration Laboratory.

QF-TS1 2-AM-I4-020664
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Calibration Procedure :

Calibration Method :

CP-AC-01

Cert. : ACL22027
Job No. @ VOGSACHH0
Pages : 2ol

This equipment was calibrated by based on IEC-61672-3 (201 3) Standard for sound level meter (SLM)

The SLM had tests to Acoustical and Electrical signal tests of freq with Anechoic chamber and K

Standard Instruments,

For tests results of each items were made by ot of cach I display and also with SLM's display.

Condition of this result of calibration :

I. Reference Standard Instruments :
Instrument Madel Serial No, Cert. No, Due Date
Waveform Generator ELFALIEY MY4R017076 EF-0012-21 10-Feb-22
Waveform Generator 335118 MY52302742 EF-0011-21 10-Feh-22
Digital Multimeter IM61A MYS53220104 EEL.BP. 050264  10-Feb-22
Digital Multimeter 334614 MY53220076 EEL.BP. 03/0264  08-Feb-22
Digital Multimeter 34461A MY60024273 1-15180725251-1  15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07T7T4E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-ZKAL 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only,

3. This centificate is traceable to the i

| system of unit

at:

3.1 Mational Institute of Metrology { Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS 1 2-04-04-020664
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Summary of Mexsgrement Result :
Parameter Pass Fall (@B) uncertalnty af
measurement (dB)
1. Absolute sensitivity v . 0.2 N/A
2. Self- d noise v . 02 NA
1A ical signal tests of frequency weighti
125 Hz v - 0.3 0.6
1000 He v - 0.3 0.6
8000 Hz o - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v N 0.3 0.6
For >4 klz to 10 kiz v - 0.3 0.7
For > 10 kHz 10 20 kHz - . - 1.0
5. Frequency and time weightings at | kHz v 0.2 0.2
6. Long - term stability v 0.1 0.1
7. Level linearity on the ref level range v 02 0.3
8. Level linearity including the level range control v 0.2 03
9. Tone burst response v 0.2 03
10. Peak C sound level v 0.2 0.35
11, Overload indication v - 0.2 0.25
12. High level stability v = 0.1 0.1

QF-T51 2-04-04-020664
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Result of calibration ;.
1. Absolute sensitivity
Reference Measared Acceptance
Acoustic Signal Value Deviation Limit
(dB ) (dB ) (dB) (dB )
93.9 (93.96) 939 0.0 0.3
2, Self-generated noise
2.1 Normal test
Measured Value
(dB )

14.8

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting {dB )
A - weight 9.9
C - weight 16.9
Flat 226

3. Acoustical signal tests of requency weightings

Meter free-field acoustic response at a level of 84 dB

Frequency Devintion from various frequency weighting response curve (dB)
{Hz) Flat Cowiight Kowelghe ACL.'.:PL.HM:
Limits
125 0.4 04 0.4 + 1.5
1000 0.0 00 0.0 + 1.0
BO00 -1.2 =1.1 -1.1 +5.0

QF-TS1 2-44-04-020664
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4. Electrical signal tests of lrequency weightings
Weighting network response with relative 1o | kHz.
Frequency Deviation from various fn h response curve (dB)
(Hz) . ot Acceptance
Flat C-weight A-weight =
63 -0.1 0.1 0.1 2.0
125 0.0 0.0 .1 1.5
250 0.0 0.0 0.1 1.5
500 0.0 0.0 .1 1.5
1000 0.0 0.0 0.0 £1.0
2000 0.0 0.0 0.0 42
4000 0.0 0.0 0.0 3.0
000 0.0 0.0 0.0 5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB ) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 0.2
Flat Mo | 0.0 %02
5.2 Time weighting at | kHz
Measured Devinted Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 24.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 00 0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceplance
Frequency al initial ot final Value Limits
Weighting (dB) LdB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-018-020664
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7. Level linearity on the reference level range
Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0o =1l
135.0 135.1 0.1 £1.1
134.0 134.1 0.1 11
133.0 133.0 0.0 1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 1.1
129.0 129.0 0.0 1.1
124.0 124.0 0.0 +1.1
119.0 119.1 0.1 + 1.1
114.0 114.0 0.0 +1.1
109.0 105.0 0.0 +1.1
104.0 104.1 0.1 # L1
990 99.0 0.0 1.1
94.0 94.0 0.0 % .1
89.0 89.0 0.0 %11
4.0 4.0 0.0 £1.1
79.0 79.0 0.0 1.1
74.0 74.0 0.0 =11
9.0 69.0 0.0 1.1
64.0 64.0 0.0 1.1
59.0 59.0 0.0 £
54.0 54.0 0.0 % 1.1
4.0 49.0 0 & L.l
44.0 44.0 0.0 £ 1.1
39.0 390 0.0 1.1
34.0 34.0 0.0 211
30,0 300 0.0 1.1
29.0 29.0 0.0 1.1
28.0 280 0.0 + 1.1
270 27.0 0.0 % 1.1
26.0 26.1 0.1 + 1.1
5.0 25.1 0.1 %11

QF-TS12-4M-04-020664

Tk,

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
REVOE|STRS CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
aRERGIArEs CALIBRATION LABORATORY

Continuation of Calibration Certificate

8, Level lincarity including the level range control

Cert. No, : ACL22027
Job No.  : VC6SACO040
Pages : TaolB

Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB ) (dB ) (dB ) (dB)
Auto 94.0 94.0 0.0 *1.1
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB}) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 116.9 0.1
200 800 134.0 134.0 0.0 1.0
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 B0 127.6 127.6 0.0 1.0
0.25 1 99.0 98.8 02 1.5:-5.0
SEL 2 8 108.0 107.9 0.1 10525
200 800 128.0 1280 0.0 +1.0
10. Peak C sound level
Number of eycle Anticipated |  Measured Deviated | Acceptance
in Value Value, Lepeak Value Limits
test signal (dB ) (dB) (dB}) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 136.0 0.4 £3.0
MNumber of eyele Anticipated Measured Deviated Acceptunce
in Value Value Value Limits
fest signal (dB ) (dB ) (dB ) (dB )
Continuous 133.0 133.0 0.0 =
Positive half cycle 1354 135.1 0.3 2.0
Negative half eyele 1354 135.1 -0.3 *2.0

QF-TS | 2-04-04-020664

ks

11. Overload indication

Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
onc-half cycle | one-half eycle (dB) (dB)
89.6 89.6 0.0 £1.5
12, High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial it final Value Limiis
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplicd by coverage factor k =2

or any value following calculation, providing a lavel of confidence of approximately 95 %

End of Calibration Certificate

QF=TS 1 20k =040 20001
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CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

APPROVED BY .ﬁﬁ_

Mlsles

DATE OF ISSUE 14103122 CERTIFICATE NUMBER 171513 NEXT CAL. DATE _,

J
NAC

Eimﬂn.uu arch ple Page 10f 1
coustic House "
Bridington Road ;‘:;:s“f;.':?“
unman|
North Yorkshire Electronically signed:
YO14 0PH
United Kingdom \33%%

doseBadge Reader

Instrument
Manufacturer: Cirrus Research plc Senal Number. 92612
Model Number.  RC:1104 Netes:

Calibration Procedure

The tests were carried out in accordance with the requirements of IEC 60942:2003 where applicable,
Date of Calibration: 14 March 2022

Functionality Results

Calibration Results

Level (d8) Distortion (% THD + Noise)
Initial 113.80 5.38
%w 114.00 0.38
1 nty ] +0.11 £0.10
Tolerances *0.60 +4.00
Environmental Conditions
Pressure: 101.30 kPa
Temperature: 21.3°C
Humidity: 425 %
Notes
This -l ity of to the S| system of
ﬂ:: Namn;:nal l';&fﬁc-al =5 8  ofme o e 8l system of units and:‘o_lthn:umls of me::;r:::e‘;\et realised at
other than in except with the prior written approval of the issuin Jabc tory. The I rtifical ;|
only to the items calibrated. . The reported y |sI l;.asad :! ary i ot w"hm e oa bl:;dam
ge factor k=2, providing a g ity of app 95%, :

63714-15,67/36-34, Sol Petchkasem?,7/1, Pelchkasem Rd,
Wallhaprs, Banghokyal, Bangkok 10600 Thailand.
Tel: (66) D2-BABOB12013 Fax: (66) D2-BHBDBAD wwwiranalee.com

ERTIFICATE

Nama: Digital with RTD
Manufacturer.: DeitsOHM
Model: HD32.2
Serial No: 20032242
ID No: RYG_FS0522

Customer

Nama: ALS labomtory group (thailand) Co..Ltd,
Address: 104 Phatthanakan 40, Phatthanakan

Rd. Khwaeng Suan Luang, Khet Suan Luang.Bangkok
10250 Thaitand,

Referance Used During Calibration

1.5tandard Temperature Probe Model: STS-100 ASO0,
Serial No.: 86768208, Due date: 25 Mar 2022

2] tal Temperature Indicator Model: DTI-1000-A MK
1, Serial No.: 671407-00581 Due date: 04 June 2022

Calibration Procedure

The temperature calibration was done by In-House
calibration meathod 85 WI-CL-001 according o
comparison method with standard digital temperature
Indicatos and standard temperature probe. The
temperature scale use was based on IT5-80.

Certificate No. : CL-O$1-65
Pago 1of 2

Recaived date: 25 FEB 2022
Callbration date: 7 MAR 2022
Issue date: 10 MAR 2022

Calfbration Condition
Temperature: (23£3)°C
Relative Humidity: (552 15)%

Traceability

The results are baceable to the
international system of units (SI) through National
Institute of Metrology Thalland (NIMT) Cartificate
number: TT-0036-21, Certificate number:. ER-D032-

i‘HVEJ_%ﬁ#wviﬁ_
¥
|

Callbrated by

Mr. Sorawit Thachalad J
1 Miss Orathal Wiwatwittaya NA‘

JIRANATE ASSOCIATES 70 .ou

Mr. Parinya Booncharoen
Calibration Departmant Nc'i"l&ger

THES CEATIICATE REPORT MAY NO

63/14-16,67/35-36, Sol Pelchhasem7,7/1, Pelchkasem Fd,

NAC Walthapra, Bangkokyal, Bangkok 10600 Thailand.
Tel: (66) D2-BB0B12013 Pax: (66) D2-8680B60 www,jiranalee.com

Cedtificate No. ; CL-041-65

Page 2of 2
Besultof Callbration: & Without Adjustment [ With Adjustment
Calibration Range: 20-40°C
Function;
Table 1: This equipment was connected with wet bulb be Model, HP: /!
Dimension: Diameter 14 mm. Length 170 mm, Sl : LA ZIS010e,
Lrnafa:uon g Error Uncertalnty
Besding (3] e
{rsm) e
;o om0 0.1 0,088
3: 0.0 0.099
o 0.0 0.099
20 350 o0 0,
30 38, J"D 410 0.0 0.093
Tabie 2: This equipment was connected with tempers
2 B parature probe Model: TP 28 i
D¥mension: Diameter 14 mm, Length 150 mm. e e
Immersion Standard c
Ermne Ungertainty
Depth Beading Rezding e re
{mem) [} e
70 20,058 20.2 10 0.089
iU 25.049 250 0.0 0.098
70 30,032 20,7 0.3 0,089
] 35.011 346 0.4 0.089
70 40.000 35 05 0.099

Table 3: This equipment was connected with G
. t b ith Globe thermometer probe Model: TPE276.2 S/0: 2100125
Dimansion: Diameter 8 mm. Length 170 mm, SR ol

Immersion Standard g Emy
I3 Uncertalmty
Denth Beading Beading e oy
fmmj "3
110 200 0.1
110 250 0.0
110 300 0.0
110 350 0.0 9
110 400 00 0.099

UUC™ : Unit Under Calibration

The reported expanded ity i s
0 ¥ 15 bosed on standard uncertainty multiplied by a coverags fac = iefil
& level of confidence ef approxim a5, ' KR SRR sty

JIRANATE ABOCIATES Co, LTD),

J
NAC

CERTIFIC

Name: Digital with RTD
Manufacturer.: DeltalHM
Model: HD32.2
Serial No: 20032243
1D No: RYG_F50323

Customer

Name: ALS laboratory group (thailand) Co.,Ltd,
Address: 104 Phatthanakan 40, Phatthanakan

Rd, Khwaeng Suan Luang, Khet Suan Luang Bangkok
10250 Thailand.

Reference Used During Calibration

1.Standard Temparature Proba Model: STS-100 ASDO,
Sl fial No.: 667682-09, Due date: 25 Mar 2022

r Indicator Model: DT-1000-4 MK
i, Sulal No.: B71407-00591 Due date: 04 June 2022

Calibration Procedure

The temperature calibration was done by In-House
calibration  method as  WI-CL-001 according  fo
comparison method with standard digital temperature
Indicator and standard temperature probe, The
temperature scale use was based on IT5-80

&3/14-15,67/35-36, Sol Pelchhasem?,7/1, Pelchkasem Rd,
Wallhapra, Banghohyal, Banghok 10600 Thalland
Tel: (6&) D2-B4B0812013 Fax: (66) 02-84680860 www jiranalee.com

OF CALIBRATION

Contificate No, : CL-042.65
Page 1of 2

Received date: 25 FEB 2022
Calibration date: 7 MAR 2022
Issun date: 10 MAR 2022

Calibration Condition
Temperature: (2343)°C
Retative Humidity: (55+157%

Traceability

The measurement results are traceable to the
international system of units (5I) through National
Institute of Metrology Thalland (NIMT) Certificate
number; TT-0036-21, Cerificate number: ER-0032-
21

Yles

Calibrated by
] Mr. Sorawit Thachalad
Miss Orathal Wiwatwittaya

Appraved Signatory. ..

M. Parinya Booncharoen
NA( ' Calibration Department Manager
JIRAMATE ASSOCIATES C0., LT,




63/14-16,67/35-36, Bol Pelckhasem7,7/1, Pelchhasem Rd,
Waltthapra, Banghokyai, Banghok 10600 Thailand,

Tel: (66) 02-8680812013 Fax: (¢6) D2-BHB0BOD www jiranatee.com ——
Certificate No. : CL-O42.65
Page 20i2
Result of Calibration; B Without Adjustment T With Adjustment
Calipration Range: 20-40°C
Eunction;
Tabie 1: This was with wet bult pi Modet: HP3201.2 5/N: 21001219,
Dimension: Diamater 14 mm. Length 170 mm.
Immersion Slandard e Ettor Ungertainty
Depth Beading Beading e re
Amen) el (R
30 20.060 20.0 0.1 0,098
30 25.047 280 0.0 0.099
30 30.034 30,0 0.0 0.099
30 35.021 35.0 00 0,099
30 40.005 40.0 0.0 0.098
Table 2: This i with probe Model: TR3207.2 §/N: 21001786,
Dimension: Diameter 14 mm. Length 150 mm,
Immersion Standard g Emor Uncertalnty
Depth Reading Beaging (-} re
{mm) o (-]
0 20.058 20.2 01 0.009
7o 25.045 25.1 01 0.089
70 30,032 30.0 oK+ ] 0,089
o 35021 349 0.1 0,099
70 40,001 307 03 0.099
Table 3: This WS C with Globe probe Model: TRI276.2 5/N: 21001243,
Dimenslon: Diameter 8 mm, Length 170 mm,
Immorsion Standasd e Erros Uncestainty
Depth Banding Baading e e
{mm) ey ey
110 20,059 200 0.1 0.099
110 25,047 250 tit] G055
110 30,032 30.0 0.0 0.099
110 35.016 35.0 0.0 0.099
110 40.007 400 00 0.099

UUC* : Unit Under Calibration

The reported expanded uncertainty is based on standard uncerainty multiplied by a covernge factor k=2 providing
@ level of confidence of approximately O55%.

% End of Certificate %

NAC

JIRANATE ASSOCLATES OO, 7D,

=
63/14-15,67/356-36, Sol Pelchkasem?,7/1, Pelchkasem Rd, £
NAC ‘Walthapra, Banghokyai, Banghok 104600 Thalland. @ £
n Tel: (6d) 02-B4BOB12013 Fax: (65) D2-BHBOBASD www firanalee.com CARATC S067

Centificate No. : CL-043-65

Page 1of 2
Name: Digital with RTD

Manufacturer.: DeltaDHM

Madel; HD32.2

Serial No: 200322489

1D No: AYG_F50524

Customar Recelved date: 25 FEB 2022

Name: ALS Iaboratory group (thadland) Co.Ltd. Calibration date: B MAR 2022

Address: 104 Phatthanakan 40, Phatthanakan lssue date: 10 MAR 2022

R, Khwaeng Suan Luang, Khet Suan Luang Banghoh

10250 Thailand,

Reference Used During Calibration Calibration Condition

1.5tandard Temperatune Probe Modal: ST5-100 ASDO, Termperature: (23£3)°C

Serial No.: 86788209, Due date: 25 Mar 2022 Relative Humidity: (55215)%

2.Dighal Temperature Indicator Model: DTH-1000-A MK

Il, Serial No.: 671407-00591 Due date: 04 June 2022

Calibration Procedure Traceability

The temperature calibration was done by In-House The measurement resulls are traceable to the

calibration method as WI-CLOO1 sccording to international system of units (51) through National
comparison method with standard digaal temperature Institute of Metrology Thailand (NIMT) Cerlificate
Indicator and standard lempemture probe. The number; TT-0036-21, Certificate number: ER-0032-
temperature scale use was based on IT5-90, n

REVIEW BY ..

APPROVED BY

wext eaL oare 88025

Mr. Parinya Booneharoen
NAC Calibration Department Manager

RANATE ASSOCIATES €0, LTD.

Calibrated by
&I Mr. Sorawit Thachatad
0 Miss Orathal Wiwatwittaya

THIS CEATIFICATE REPOAT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLES!

HAS BEEN DETAINED IN WAITING FROM THE LABORATORY.

&3/14-15,67/35-36, Sol Petchkasem?,7/1, Petchhkasem RAd.
N

NAC Wallhapra, Banghohyal, Bangkoh 10400 Thailand, o

Tel: (66) D2-BSBOB 1213 Fax: (60) D2-B8680B40 www jiranates.com .
Cenificate No. : CL-O43-65
Poge 2 0f 2

Result of Calibration; ) Without Adjustment T With Adjustment

Calipration Range: 20-40°C
h Table 1: This squipment was connected with wet bulb probe Modei: HP3201.2 §/N: 21001215
Dimension: Diameter 14 mm, Length 170 mm,

Immersian Standard W Enar !
Denth Reading Reacing. (8] e
(mtmi} e o

30 20057 201 0.0 0.099
30 25.046 251 01 0.099
a0 30.032 ani 01 0,098
30 35.013 as1 01 0.099
30 39.998 400 00 0.099

Tabile 2: This equipment was connected with tempéralure probe Model: TR3207.2 5/N: 21001785,
Dimension: Diameter 14 mm. Length 150 mm.

Standard Ermor
lm;n.ém Beading E:il;uﬂ. e e
() e (4]
70 20,057 20.1 0.0 0.009
70 25.046 250 0.0 0.009
70 30,035 299 0.1 0009
70 35.023 7 03 0.099
70 40,002 06 0.4 0.089
Table 3: This was with Globe probe Model: TP3276.2 S/N: 21001244,

Dimension: Diameter 8 mm. Length 170 mm.

Immesien Standard G Erar Upertninty
Depth Beading Reading (3= 'c
{mm) (7] L]

110 20.056 .0 0.1 0.009
110 25.048 5.0 0.0 0,099
110 30.032 30.0 0.0 0.099
110 35.015 B0 0.0 0.099
110 39.992 09 0.1 0.099

UUE* : Unit Under Calibration )
The reported expanded uncertainty is based on standard uncantainty multiplied by & coverage factor k=2 providing
a lavel of confidence of appraximataly 95%,

% End of Certificate %

]

IRANATE ASSOCIATES CO., LTD.

S

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m

CORPORATE SERVICES X EQUIPMENT CALIBRATION AND TESTING SERVICES ot
A1 PATTANAKARN ROAD SO0 1K, SUANLUANG, SUANLUANG BANGROK 10250 "l

MBCTIRTII TR
TEL 0-3717.3000-27  FAX.0-2719.0484

CALIRRATION s988

Cert.No.: 22CH405
Page.: 1of3

Certificate of Calibration

Equipment : PH Meter

Manufacturer : Mettier Toledo

Modal : Seven Gompact 5220

Serial No. : C104058460 REVIEW BY ...

ID No. : RYG_EN0183

Condition As-Recelved: Used Item APPROVED BY

Recehnoan: B March2022 o eaL pare 12,0323

Calibration Datoe : 17 March 2022

Reference : 2203-0611D5C-4

Submitted by : ALS Laboratory Group (Thailand) Co..Lid.
Rayong Branch

61610 Moo 5 T.Maenam Khu,
A Pluakdaeng, Rayong 21140, Thalland

Ambient Tamparature : (25 + 25) "C
Relative Humidity - {50 = 15)%
Calibration Procedure : In - house methed :

= CP-CHS by direct measurement with standard
voltage calibrator and direct measurement with
certified reference malerial (CRM)

- CP-CHB by comparison with standard thermometer

Calibrated by : Warakorn Lemgagirakul

Approved by : % -
Approved Signatory

(/) Malee Butkruea

{ ) Saithip Meangmai
() Warakom Lemgagtrakul

i the prier writien

Afsperrval of the beead of Corpuorsie Serviers ) - Faquipmem Calibrstion and Trsting Serrices

A 0037307




Cert.No.: 22CH405 Cert.No.: 22CH405
Page.: 20f3 Page.: 30i3
Condition of this calibration result Callbration Results
1. Raference Standard Instrument  : - Funetion : pH Measurement
Instrument Serial No. IDNeo. Cert. No. Due Date F three buffers curve by using buffer nominal pH (4,7,10)
1D Process C 130RC116  21E2682 25 Aug 2022 Unit Undér Standard
PH Actual pH | Actual mV Uncertainty of | Coverage
2) R.Of, Standard Thermometer 4982054 110RCO44 . 21I1.201. 26 Oct 2022 Calibration Buffer Solution Reading Reading pH measurement faoton
This is to the Systern of Unit maintained at- (mv) (%) k
- Traceable to National Institute of Metrology (Thailand), NIMT oH_ Elecirode 2.008 010 777 0.0046 2,00
S/N.: 1453404 6.982 6.988 0.0084
2. Certified Ref Material : The resulls are traceable to SI through CPA chem L., 10,015 {00 _‘?,':9 0.0073 :::
ANSI-ASQ National Accreditation Board, Accradited No. AR-1835 - = : . =
Buffer Solution Manufacturer Lot No. Exp. date r:lrm.:::;rﬂlllr: ———t
oH 4.008 CPA chem 788995 01 Jan 2024 b " s s
pH 6.982 CPA chem 761017 02 Aug 2022 Nt e InLab Expert Pro-1SM
104 CPA ch s e et —
pH 10,015 em TEEs24 04 Sep 2022 - Serial No. : 1453404
3. This certificate is valid only to the item calibrated on date and place of calibration. Dimension of probe;
Calibration_Resuits - Length : 120 mm.
Function : mV Measurement - Diameter : — 12 mm
F curve by Fluke at pH (4,7,10) - ion Depth : 100 mrm.
Mominal | Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurament factor
i Input by . Calibration Standard uuc* Error Uncertainty of | Coverage
pH mv v pH {anv Point Temperature Reading measurement factor
pH Mater 4.000 177.48 1774 4.000 0.058 2.00 (*c) ) (*c) (c) (£°C) k
S/N.: C104050460 7.000 0.00 0.1 7.000 0.058 2,00
10.000 17748 | AAT7S 10.000 0.058 2.00 250 25.002 249 -0.102 0.13 2.00
Remark : - UUC* = Unit Under Calibration
The reporied uncertainty of measurement was based ona dard y by a o
factor k, a level of confi of i 95 %.
~olo-
a 1100955 a 1100954
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 S
TEL 0-2717-3000-24 PAX, (27150484 o WBC TS T TORS
FLTRAN. Cert. No.: 22E986
. M « . Page.: 2 of 2
Certificate of Calibration “““““P:‘;; —
Result of calibration = (") Without adjustment () After adjustment
Equipment: pH Motar Function: DC voltage measurement Range: 2000 mV
b Motter Toiedo Inummmuuuum:mum:m Standard Value UuC* Reading Error Uncartainty
\acept with the prior written appraval of the head {mv ) {mv ) {mv) (xpv)
Model : SavanCompact 5220 i
- —— Corporate Services 3: Equipment Calibration and Testing Senvces 00,0000 2000 o0 72
: =150.0000 -150.0 0.0 68
nib ’*"G—Ef“"“ -100.0000 -100.0 0.0 65
Condition As-Recelved: Used Itém -50,0000 -50.0 0.0 62
Recelved Date: 16 March 2022 0.0000 00 0.0 58
Callbration Date: 21 March 2022 50.0000 50.0 0.0 62
Rofarence: Z203-0611D5C Submitted by: ALS Laboratory Group (Thailand) Co. Lid. Rayong Branch i el 00 5
B 1500000 150.0 00 69
Ambient Temperature:  ( 23 £ 2 ) °C
Humkdity: (50%101% B18/10 Moo 5 T Masnam Khu, A.Pluakdacng,  Rayong 200.0000 200.0 00 @
21140, Thailand
The reported uncertainty of measurement was based on a plied by a g
used: were using in-h Procodure CP-E17 Accarding 1o direct measurament factor k= 2, providing a level of confid of i 5 %
method with Multl-Product Calibrator,
*UUC= Unit Under Calibration.
Condition of this result of calibiration
1.Reference standards instumants -olo-
Instrument Model Sarial No. Cartificate No. Due Date
1} Multi-Product Calibrator 55008, 8440007 1IE1444 07 May 2022

2.This result of calibration was made on requesied at the point specified by customer.

3.The certificals is valid only 1o the ltam calibrated on date and place of calibration.

4.This Cerification is iraceable to the Intemational System of Unt maintaned at-
-National Institute of Metrology Thailand (NIMT)

REVIEW BY ..

APPROVED BY X

NEXT CAL. DATE

q P
[+] Phatinea Prabpaipal
| | Muntawat Knamechai

| 1Pomthippa Tameyakul

\ppr Signatory :

by:
Issue Date 22 March 2002

B 0284414

a

@a_./

1101070




'C Calibration C

K

Part of DKSH Grou
A E& Certificate of Calibration
s T
Equipment: SPECTROPHOTOMETER Certificate No.: C06210159
Model: DRE000 Issued Date: 01 April 2021
Serfal No. (or ID.): 1627845 (RYG_ENDO3T) Job No.: KSPR2104738
Manufacturer: HACH Page: 10of3
Condition: In Condition
reviewsy S Bamal...
Customer: ALS Laboratory Group (Thaiand) Co. Ltd. (Rayong Branch) y /jjw =
616/10 Moo 5 T.Maenam Khu, s
APluakdaeng, Rayong 21140, Thailand. wexreaL oare 21010122
Environment Condition: Temperature 21 € + 04 'C
Humidity 488 WRH + a7 %RH
Calibration Place: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch) { Wet Chemistry Lab )
61610 Moo 5 T.Maenam Khu,
APluakdaeng, Rayong 21140, Thaitand.
Calibration By: Mr. Chattuphon Foithong
Calibration Date: 01 April 2021
The Method used: In house method, SPCC-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability; This cartifi is ble to the CRM by National Institute of Standards and
Technology (NIST) through Starna Scientific Limited.
The standard for Wavelength Cerlificate No. 87146 and 87152
The for ic C Mo, 87220 and 87139
The standard for Stray light Certificate No. 87163 and 87161
The standard for Spectral resolution Certificate No. 87173
2 SRRT  5..)°
: W 1A% wadd ovif dafa @7
(M. Chattufhon Foithong) kil b {Mr. Dumrong Boonsapon)
Person in charge Authorized signatory

This cartificat i Ssuod tha units of mansuremen sccording 1o the Inferational System of Unita (1), it provides irsceabilily of measuremant 1o inlermational of
national stardaid of ofhar recognized national standard (abormories.

The stolnd is uncartainty whiich is obtained from ihe standard uncertainty muliplied by Se coverage facior (k) 1
prowde @ hevel of confidence of appeovimately 95%. 1 fs determined in SCcordance wilh the Guaode 1o Expression of Uncerainty in Measurement [GUM).

Thirse resuits may ba alleciod by deviatcrs hom speciied conditions, The results relate orly 1o he Bems tested. caltvated of sampled. Tha ieper shall not be
reproduced except in il without approval of SPC AT Co., Lid

o inail iR Sl
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Part of DKSH Grou
Certificate No,: C05210159 Page 2of 3
Calibration Results:
‘Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at 2 nm
Standard Wavelangth Unit Under C: C Uncertainty
41861 4184 o.21 0.13
535,668 536.7 -0.04 013
637.98 628.3 -0.32 0.14
T48.48 748.7 -0.22 0.14
807.03 BO7.4 -0.37 0.14
F ¥
h Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5880 0.500 -0.0010 0.0045
420 nm
0.7616 0.762 -0.0004 0.0045
1.0263 r.oz7 -0.0007 0.0045
0.0000 0.000 0.0000 0.0045
0.5787 0.579 -0.0003 0.0045
440 nm
0.7442 0.744 0.0002 0.0045
1.0039 1.004 -0.0001 0.0045
0.0000 0.000 0.0000 0.0045
0.5292 0.£30 -0.0008 0.0045
485 nm
0.6865 0.687 -0.0005 0.0045
0.9534 0,654 -0.0006 0.0045
0.0000 0.co0 0.0000 0.0045
0.5468 0,546 0.0008 0.0045
546.1 nm
0.6957 0.E95 0.0007 0.0045
0.9891 0.698 0.0011 0.0045
0.0000 0.co0 0.0000 0.0045
0.5851 0.584 0.0011 0.0045
580 nm
0.7238 0.723 0.0008 0.0045
1.0857 1.094 0.0017 0.0045
0.0000 0.c00 0.0000 0.0045
0.5682 0.568 0.0012 0.0045
B35 nm
0.6914 0.691 0.0004 0.0045
1.0881 1.087 0.0011 0.0045

safY mrih e
T CO. LTD.
o00m 14 weereds 57 msrte By @

PN Ne——
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Part of DKSH Grou 1 ‘ 4 » Part of DKSH Grou
3 e e Bace S5t unTRdaudnIIATavIniLInaaY .
iailuen: KSPR2104738
Callbration : wilaniodio: SPECTROPHOTOMETER su: DRE000 wnuametes: 1627845
Without Adjustment -
neradou ($u) wyIRADY (F)
B i 01 Apr 2021 TunRseEn 01 Apr 2021 WL
o b Unit Under ¢ Uncertalnty -
undi | Tanini unf | ladni
0.0000 0.000 0.0000 0.0080
235 nm Ganeral
0.7307 0.730 0.0007 0.0080 5 - r
TR
2 0.0000 0,000 0.0000 0.0080 & L5 2 i e N 1 pn B o
57 nm ATz | wadladieum, nmolu-unniAias)
0.8516 0.850 0.0016 0.0080 = = 2 g :Dn P T ) gl £l
v O — 10 rlas wicth
" 0.0000 0.000 0.0000 0.0080 = E IJ fon ) a1 Ll
33nm 4 Keypa
0.2836 0.285 -0.0014 0.0080 L6 o z :{nn[ N Id} & L=
. . Screen Contrast
0.0000 0,000 0.0000 0.0080 & = Trirea (Nspey ) Lol o
350 nm Spectrophotormetsr
0.6318 0.629 0.0029 0.0080 =
o O 6. uwdiulvivh (Battery Backup) >= 2.5 VDC o O
Denyight o o 7. W iTIRf (Wavelength Control) = o
Edidae, HUcvA (om) it laslon (XT) ) = (] B. ATmEIRRL (Wavelength Check) = (m) 656.1=656.1 nm
280,57 +-0.11 nm 2606 1.5 1.824 @ o a. [P — (UV < 3,000 hoar) @ 0
392.03 +-0.11 nm 392.0 1.5 1.824 = O 10. u\v‘ﬂléﬁ‘llﬁﬂllﬁé (Visible < 5,000 hour) & O
The stray light transmission reference is less than 1.0 T{%) and absorbance is greater than 2.0 { A} = O 1. wadieMatuidnne (Carousel Wodule) = O
pH Meter and Conductivity Meter
Spectral Resolution * O m] 12, BfinTnsa ( Electrode and Comection Cable ) O |
Neminal Concantration 0.02 % viv Paak Trough Ratio SBW ] o 13, seAurnsazauu Electrode (Level KCI ) ] =]
Standard Wavelength { nm | 268.72 266.76 1.38 2.00 (m) o 14.  shilefulau Electrode (Dust Protection Hood) 0 m}
UuC: Wavelength (nm) 268.2 266.1 m| m] 15, wdufifaTvan (Stand) m] o
Std Absorbance { A) 0.4816 0.2787 i
Absorbance ( A) 0.416 0.300 O o 16 mmunuinas (No Sample) o o
m) (m ) 17, seAunsABdETuRdLE (>= 25 Tuifu 3.0) () [m]
* Calibration Marked " Not TIS| Accredited " in this Cedificate have been included for completeness, Automatic tirator
m| m] 18.  @n i Piston Burettes [m] [m]
19.  Function Rinsing and Dosin
The End of Certificate O Lo sl e bk 0 (o
0 jm] 20. wunuazglnslsenay (=] =]
\Wandaganuali

o inefd il e

0 AT CO. LTD.

o 00003 1134 wprrnevirsde 57 maspin TV evsenern el e 060
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Mr. Chattuphon Foithong
Service Engineer

]
= Rt co. LT,
00003 117 wausdvevnin e 37 raeryuin U1 avieran e s 06
e

woh DODII 11 S

Seaturwd 1017 Hosd Berarnen. Fremnasied. By 130 Thaeed




RYG_ENO184
Metrological Center
SCI ECO Services Company Limited

@ | SCG 332 Moo 3, T.Banpa, A_Kaengkhol, Saraburi 18110, Thaitand.

Saraburi Tel: +66 36273096 Fax : +66 3627 3100
Banghkok Tel : +668 9205 6851 , +669 8247 2360
‘Website : www.scieco.coth E-Mall : calibratei@scg.co.th

Certificate No. T220384101  "Substitute for Calibration C,

MNumber T220384" Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cold Room )

Manufacturer : MODULAR

Model : IREVCOHCOO

Serial No. : C00351459

Customer Code : RYG_ENO184

1D No. : T1939A5

Customer : ALS Laboratory Group (Thailand) Co.,Ltd. ( Rayong Branch)

616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140

Customer Location : Laboratory

Date of Receipt : 18 February 2022

Calibrated By : Boopchai Suriyawong ( Site Calibration Manager )

Approved By : iﬂ; __/ Sujjar Naknakred (Site Calibration Manager)
. _ VB MAR 2022

Date of Issue

The inties are for a confid probability of approximately 95%.

This Is Issued in with the of granted by the Thai Laboratery Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior writtan approval of the Metrological Center,

FML 14 117010264

Metrological Center
SCI ECO Services Company Limited

3 g " MEC-TISI-TIS 17029
3372 Moo 3, T.Banpa, A.Kaengkhol, Saraburi 18110, Thailand CALIAATION 0344

@ISCG

Certificate No. T220384101 Page 2 of 4

Calibration Report

Equipment : Chamber ( Cold Room )
Date of Calibration : 22 February 2022
Environment : Temperature : 232-243 “C

Line Voltage :  221.8-227.2 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

. Thisequipment was calibrated by insert 16 standard thermocouples type T into its chamber |, the other one
standard thermocouples type T use for ambient re . The calibration was done in
to WI-T20 { based on ASTM E145-94 { Reapproved 2001) and AS2853-1936 ).
All data show below were final values and the initinl data from customer request . The temperature scale used
was based on ITS - 90,

. Reference Standard Instrument :

]

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TNI41-TNIS0 T210743 21 April 2022
TC TYPET TNI51-TN160 T210743 21 April 2022
DATA LOGGER ~ 34970A Ti50 T210743 21 April 2022

P

. This certificate is traceable to ;
National Institute of Metrology ( Thailand ) through Metrclogical Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)
Condition of calibrated item : good

Equipment Description

.

Time Constant = Hour 40 Minuie At 3 %
Fresh Air Damper [_] Open [CImin ] Medium ] Max
DC]ML‘
[X]Not Available
5. Adjusiment :
( X ) without adjustment () after adjustment

I
Approved Byj’;_

FM-L15 117/15-05-63

Metrological Center
SCI ECO Services Company Limited

3372 Moo 3, T.Banpa, A.Kaengkhol, Saraburi 18110, Thailand TN TN

CALMIRATION 0744

ISCG

Certificate No. T220384101 Page 3 of 4

Calibration Report

15F
|
10A | i
1 T 1A
6A #
8F, 4F -
: S
13 | _______ wl____ 128
. I 144
’ = i
'y HF} IC ;
L4
., H
# I
2l ! s
' G
16E e SA

C=Centre, F=CentreofFace, A=Comer, E=Centreof Edge

IC = TNI4l 12F = TN132|
A = TNI42 13A = TN133
A = TNI43 14A = TN154
4F = TNI44 I5F = TNI55|
5A = TNI45 16E = TN156
6A = TNI46
TF = TN147
8F = TNI48
9A = TN149
10A = TN150
1IF = TNIS1

[
1l

5

Approved By,

FM-L15 117/15-05-63

Metrological Center
SCI ECO Services Company Limited

3372 Moo 3, T.Banpa, A.Kaengkhol, Saraburi 18110, Thailand. rypetmedobi o

@ISCG

Certificate No. T220384101 Page 4 of 4

Calibration Report

Measurement Results

Average Standard Reading at each position (€ )

Calibration Point  [TNI4ITNI42Z TNI43| TN144 | TNISS TNIG TN 4T TNISS TN IS5 TN

Fl
b
&

30 280 196 298 pL 36 329 | 295 314 30 345

TNISITNISY TNIS3| TN154| TNISS [TN15G

304 | 39 | 303 | 334 an an

Chamber { Cold Room ) Temperature Distribution

Reading ('C) i Coverage
Setting ('C Average (C) | Stability (+°C) | Uniformity ('C ) [Uncertainty (£°C
Min , Max [ Average Factor &
10 27,41 s an 130 130 200 20

* The Acuoted uncertainty exclude “uniformity™

The calibration result apply only the above calibrated ftem.

The result of test was found sccurate as shown on date and place of testonly.

The reported expanded uncertainty is based on a standard wncertainty multiplied by a coverage factor & which for a t-distribution, providing
o level of confidence of approximately 95 % .

—

Approved By

FM-L15 117/15-05-63




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000 FAX. 0-2T19-5484

Cert.No.: 21TW20

Cert.No.: 21TW20
Page.: 2of 2

A Do24028

Result Dissolved Oxygen Meter Adjustment With Alr 100 %
Page.: 10of 2
Dissolved Oxygen Probe No.: 16C100647
Certificate of Testing e o
Standard Deviation
Equipment : 50 Meter (Azide Modification Method) Reading
Manufacturer : ¥si _‘ (mgiL) (mgiL} (maiL)
e A ! a.02 a0z 0.0055
Serlal No. : 150102139 APEF {
ID No. RYG_END140 T— ____31;?!2'?. i
Received Date : 28 January 2021 = il - : ”
This report was certified only for the we tested.|l is 1o use for study
Test Date : 02 February 2021 the system efficiency, The environmental impact control and present to organization |t may concemed
Reference : 2101-0817DSC-1 Intend to use for advertising and referral purpose s prohibited. This report may not be reproduced
ather in full without written approval of the laboral
Submitted by : ALS Laboratary Group (Thailand) Co.,Ltd. oy
Rayong Branch
Sasiemn Seaboard Industrial Estate (Rayong) 0
54177 Moo 4,Building No.B1, Highway 33,
Am@1.5, T.Pluakdaeng, A.Pluakdaeng,
Rayong 21140 Thalland
Laboratory Condition : Temperature (25+5)°C
dumidity (50 £ 20) %
Test Procedure : In - house method : CP-CHE
by G with Azide i Mathod
Calibrated by : Walalak Sirithean
Approved by : AL
Approved Signatory
(/; Maloe Butkruea
( ) Saithip Meangmai
{ )Warakom Lerngagtrakul
Issue Date : 3 February 2021
B 0252485 a 1038971
TECHNOLOGY PROMOTION ASSOC] @
CORPORAT
A3 PATTAS
ool g Equipment : DO Meter with Sensor Cert. No.: 21TM271
Condition As-Received : Used ltem Page.: 2of 2
Reference : 2101-0817DSC-2
Cort. No.: 21TM271 Procedure Ussd =
Page.: 10f2 Calibration were conducied using in-house calibrati durs CP-OTO1 o tson with
Certificate of Calibration el Platinum Rost (IPRT ) into Temperature Baih.
The temperature scale used was based on ITS-90.
Condition s 1l il
Equipment : DO Meter with Sensor 1, Rafarincs stendard instrument:-
Instrument Model Serial No. Cert. No. Due Date
Manufacturer : ¥sl 1) Digital Thermometer 1523 2188080 2011389 20 Nov 2021
2. This certificate is valid only to the item calibrated on dale and place of calibration.
Model : 5100 3. This certification is 1o the Systen of Unit maintained at:-
- Natienal Institute of Metrolegy Thailand (NIMT)
Serial No. : 15102138 Resu = (*) Without Adustment
E Function : Temperature measurement.
10 No.k RG_EMIH40 This instrument was connected with temperature sensor, S/N.: 16C100647
i ; C I i S d uuc Coverage
Submitted by : ALS Laboratory Group (Thailand) Co. Ltd, Rayong Branch Error Uncertainty
Eastern Seaboard Industrial Estate (Rayong) Point Depth Temperature Reading ey Factor
8477 Moo 4 Building No.B1, Highway 331 km, 81,5, £2) s} () () (c) {:+0) o
T. Fluakdaeng, A. Pluakdaeng, Rayong 21140 Thailand 20.00 60 20,008 19.96 -0.048 0.15 2,00
Location : TPA On Site Calibration Laboratory UUC* : Unit Under Calibration
Received Order : 29 January 2021 The reported unoerl:ilnly of meawnamn:nl was based m a standard uncertainty multiplied by a
Calibrated Date : 3 February 2021 ge factor &, a lovnl of of app 95 %.
Ambient Temperature: (25 £ 10 )°C 00
Relative Humidity : (59£30)% «
AC Line Voltage : (220x22)V
Calibrated by : Malee Butkruea
Approved by : é&l
Approved Signatory
{ ) Pomthippa Tameyakul
(1 Suwit Imjai
Issue Date : 4 February 2021

44

a 1038626




—

g
28,
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
CORPORATE SERVICES % EQUIFMENT CALIBRATION AND TESTING SERVICES S/ﬁ:‘_&\:
A304 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGROK 10250 el
TUL O-XT17-3000.27  FAX 0-27 190484

fut
NBC-TiA TR
EALINATION s88

Cert. No.: 22TM317

Certi.ﬁcate Of Cal.ibration Page.: 10f 3

Equipment : Low Temp, Incubator

Manufacturer : Mammert REVIEW BY nr o

Model : IPF750 APPROVED BY ﬂ

Serial No. : VB18.0084 NEXT cAL DaTE 21 '

ID Ne. : RYG_ENO154

Submitted by : ALS Laboraiory Group (Thailand) Co.,Lid.
(Rayong Branch)

616/10 Moo 5 T.Masnam Khu,
A Pluakdaeng, Rayong 21140, Thailand

Location : BOD Room

Received Order : 22 April 2022

Calibration Date : 22 April 2022

Ambient Temperature : (26210) c

Relative Humidity : [50%30)%

Calibrated by : Man Pattznapongpathoon

Approved by : M s
Approved Signatory

{ /) Pomthippa Tameyakul
(4 ) Malea Butkruea

{ ) Suwit Imjai
Issue Date : 3 May 2022
The Uncertainties are for a P y of app 95%

ber thas i Full, ercept P

Agprival ul the hest possic Services ): Exuiprss Calibention ard Tes

Equipment : Low Temp. Incubator Cert. No.: 22TM317
Condition As-Received :  Used Item Page.: 2of 3
Reference : 2204-01460C1
Procedure Used :-
G ion were using s CP-OTO2 g to direct
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Raference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition T 34970A MY44031769 21Lmi2 02 Sep 2022
2, This certificate is valid only to the item calibrated on date and piace of calibration.
3. This ification is to the i System of Unil.

Result of Calibration :- (") Without Adjustment
Function of UUC* : Temperature Source

Fresh air setting : Close Envirenment during calibration

R segrey T i

'{? i Temp. (°C ) 25 25

REL.Humid. { % ) 54 58

% S [AC Supply ( Volt ) 21 223

]
H
'5 sl % Position : Rk Std,
T ID No.:

WE o S / 1 9RTD-21
= 2 SRTD-212
3 SRTD-2/3
Probe Installation Details : Dimension of Chamber : 4 SRTD-2/4
a= 10 em = 060 m 5 BRTD-2/5
b= 10 cm W= 10 m 8 9RTD-2/6
€= 10 om = i 5 7 SRTD-2/7
Crpoolty = e 8 9RTD-2/8
WE ® 9 {ref) SRTD-2/9

Mol .

A 0040735 a 1106485
RYG_ENO0002
PENTA CALIBRATION CO., LTD.
P E " T A 047124 The Connect 33 Villags Kanchanaphisek Road
Dokmai Prawst Bangkok 10250
CALIBRATION Tok: 80 {0y ROW-Urrs
www, pentacal com
Certificate of Calibration
Equipment : Low Temp. Incubator Cert. No.: 22TM317 Represent lo Cartificate of Calibration PTC/OT/22103
Condition As-Received : Used ltem Page.: 3of 3
e PTC/7722103 Page: 10l 2
Reference : 2204-01460C-1 Cerifcate o :
Result of Calibration ;- (*) Without Adjustmant Equipment: Digital Balance Condition:  Normal CALisRATION D324
Function of UUC* : Temperature Source Manufaciurer; Sartarius Serlal No: 26207038
Fresh air setting:  Close Model: MSE224S-100-DU 1D No: RYG_END002
Calibration | UUC* uuc* Temp Overall Coverage y "
Point | Setting | Reading stability uniformity | Variation Factor Taps ot Bwgnos i o
('c) {c) (c) (£'C) (c) ('c) (£'c) k
200 200 20,0 0.022 0.20 022 0.30 2 Customer: ALS Laboratory Group (Thailand) Co. Ltd,
[ er ") B16/10 Moo 5 T.Maenamkoo, A Pluakdagng,
Point Position Rayong 21140, Thailand
teey | 1 | 2 | 3 | a [ s | & [ 7 [ 8 [oaen)
200 20200 | 20174 | 20199 | 20110 | 20075 | 20062 | 20027 | 20088 | 20030
Condition: T 29°C + 03°%C
Average® : The average of 30 values in each position.
Temperature stability : One-half of the greatest maximun di of al any one sensor. Hurmidity 581 %RH 4.4 %RH
iformity : The difference of measured temperatures at any sensers and the measured Air density 147 kg-’mJ
tamparature al the reference location which are cbservec at the same time or al as close an observation lime as
possible 1o d ine the temp pattem or ity within the chamber under steady-state conditions, Calibration Place: ALS Laboratory Group (Thailand) Co.,Lid.
Ovaerall : The Di of the i and mink observation.

UuC* : Unit Under Calibration
Note : The reported uncertainty of measurement was included stability and excluded uniformity ,

The reported uncertainty of measurement was based on a standard i iplied by a 0
factor k, providing a level of confi of app 95 %.
-olo-
a 1106484

B16/10 Moo 5 T.Maenamkoo, A Pluakdaeng,
Rayong 21140, Thailand

The Method used: In house method, PTC-WI-07, base on Euramet cg. 18
Traceability: This cenificale is traceabé 1o the S| Units through That Calibration Senice Co. Hid.
. NSC-ONSC Accreditation No.: Calibration 0189

Date Received: March 23, 2022
Calibration Date: March 23, 2022
Issued Data: March 25, 2022
Calibration By: Mr. Rungroje Metakul
prdeadal et Approved By : <A o
" (MrKrangsak Kalasr ) T {Mr. Keattisak Kerdio)
Reviewed by Laboratory Manager
This cerificain s maued B unds of acoordng O tha System of Unds (). It provides irecoaststy of
Ll o natenat othed recoprsnd natons standerd horio e

The e mursement uncertaknly soted in the sxpandaed Lncanainty which i obtained rom ihe sandard uncerainty mulioled by

e coveraga tector (ke 1 provice & level of o ¥ 9% s with the Cede 1o
Expramion of Uncerainty in Meksurarment (GUM), The sflect ihat e resufls relabo oy 10 (s Anrs caitratact

This caltraton curbicat shal ot ba (apeacee et i Ll el WENOUL with

sporoval irom penta coltxation oo . ka

FICAMC7 07 3 F T




PENTA CALIBRATION CO., LTD.

887124 The Connect 33 Vilage Kanchanaphisek Road

T A Dekmal Prawst Bangkok 10250

CALIBRATION Tel: 486 {0} 2069-8773
www, pantacal.com

~ Represent to Certifcais of Calibraion [BTCI07/22103 T -
Certificate No..  PTC/OT/22103 Page: 2af 2
Measurement Results:
Without Adjustment :
Function Calibration: Naon Adjustment
Eccentric Error; Weight to be 1/3 ,1/2 or of Maximum capacity
Encantricity last 100 (@)
Paosition (g}
I l 3 | 4 5
1.0000 I 0.0000 ] -0.0002 [ 0.0002 r 0.0002
Maximum deviation 0.0002

Repeatability Test : Weight obe 12 < |, < Maxamum capacity

Determination of the standard deviation of waighing balance., Readability 0.0001 (g

Nominal test value (g) I Standard Deviation f
200 | 0.00003 _]

Emor of indication : from nominal value,, Readability 0.0001  igh
MNominal Value | Conventional Mass Indication Comection of Balance | Uncartainty k
(@) ig) ig) (g} @)
o 0.00000 0.0000 0.0000 0.000086 2.18
0.0 0.01000 0.0100 0.0000 0.00010 2.08
o1 0.10000 0.1000 0.0000 0.00010 206
1 1.00000 1.0000 D.0000 L0000 206
2 2.00000 1.8990 0.0001 0.00010 2.08
5 500001 5.0000 0.0000 0.00010 206
10 10.00000 10.0000 0.0000 0.00040 208
20 20.00003 18.0093 0.0001 0.00011 2.05
50 50.00004 40.9989 0.0001 0.00012 2.00
100 100.00004 100.0001 -0.0001 0.00017 2.00
200 200.00011 200.0000 0.0001 000027 2.00
Mote: Waight of adjust - (@)

The End cf Certificate

RYG_ENO010

TECHNOLOGY PROMOTI
CORPORATE SERVICES
SHM4 PATTANAKARN ROAD 501 15, 51 i
TEL. 0-2717-3000-27  FAX.0-2719-0484 CALIBRATEIN $008

LANG, SUANLUARG BANGKOS 10250

Cert. No.: 21TMB27
Page.: 10f 3

Certificate of Calibration

Equipment : Haor Air Oven

Manufacturer ; Memmert

Model : UFE 500

Serial No. : G511.1572

ID No. : RYG_EN0O10

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
616/10 Moo 5 T. Maenam Khu,
A. Pluakdaang,
Rayong 21140 Thailand

Lacation : Ovzn Room

Received Order : 5 May 2021

Calibration Date : 5 May 2021

Ambient Temperature : (23+10)°C

Relative Humidity : (5230 )%

Calibrated by : Khit Ruttanaprapachal

Approved by : WL‘ .

Approved Signatory

{ ) Pomnthippa Tameyakul
(/) Malee Butkruea
() Suwit Imjai

Issue Date : 14 May 2021

The Uncertainties are for a i imately 95%

— o = —— A 0028099
Equipment : Hot Air Oven Cert. No.: 21TM827 Equipment : Hat Air Oven Cert. No.: 21TM827
Condition As-Received : Used ltem Page.: 2 of 3 Condition As-Received : Used ltem Page.: 3of 3
Reference : 2105-00050C-4 Reference : 2105-00050C-4
Procedure Used :- Result of Calibration :- (") Without Adjustmeant

C ion were using calibrati CP-OT02 ing 1o direct Function of UUC* : Temperature Source
x'hw Mlhpg:_m 2 il bl u DR e Calibration | UUC* uuc* Overall Coverage
. Impe(ali‘::ﬂ;-ale \ioed waa based on FTS.60. Point sotltlng m:dmg subflilv unlf?rmlty Var:aliun . Factor
Condition of this result of calibration (€) | () | (¢) L LC) () | (2C) | Kk
1. Reference standard instrument:- 104.0 104.0 104.0 0.063 0.54 0.70 0.42 2
Instrument Model Serial No. Ceri. No. Due Date 1000 | w00 | 10 046 o 13 1.1 c
1) Data Acquisition 349724 MYS7013823 21LM3 26 Feb 2022 Calibration Measured Temperature ( °C )
2. This certificate is valid only to the item calibrated on date and place of calibration. Point Position
3. This cet s le to the I System of Unit. (*c) 1 2 3 4 5 6 7 8 9 fref.)
Result of Calibration :-  ( * ) Without Adjustment 104.0 104.243 | 103.732 | 103.780 | 103.742 | 103.863 | 103,743 | 104.311 | 103.669 | 103.815
Function of UUC" : Temperature Source 180.0 180.101 | 180.481 | 179.401 | 179.892 | 179.980 | 179.943 | 180.127 | 179.915 | 179.709

Fresh air setting : Close Envil during calibrati
Beginning Finished

Temp. { *C ) 28 29
REL.Humid. { % ) 59 58
AC Supply { Volt ) 220 221

Ref. Std. ID No.: @
Calibration Point

Position | (104)°C | (180)°C_|

1 21-17TRTD-01( 19-17TC-01

2 21-17RTD-02 | 19-17TC-02

3 17RTD-03 | 18-17TC-03

Prot: Details of 4 1TRTD-04 | 19-17TC-04
a= 50 om i ad0 m 5 17RTD-0S | 19-17TC-05
= 50 om w= 05 m 6 17RTD-06 | 19-17TC-08

c= 50 em = ebu 0 7 17RTD-07 | 18-17TC-07
(Capachy = RIS 8 17RTD-08 | 18-17TC-08

9 {ref.) 17TRTD-08 19-17TC-09

Wl -

a1054287

Average® : The average of 30 values in each position,

Temperature stability : One-half of the greatest of d al any one sensar.
T iformity : The i i of at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible o ine the P pattern or h ity within the chamber under steady-state conditions.
Qverall i : The Diff of the i and i i
UUC* : Unit Under Calibration

Note :  The reported uncertainty of measurement was ircluded stability and excleded uniformity .

The reporied unceriainty of measurement was based on a d i iplied by a g
factor k, providing a level of of i 35 %.
-ofo-

Wally, -

a 1054286




RYG_ENO006

AT Equipment : Hat Air Oven Cert. No.: 21TM829
Condition As-Received : Used ltem Page.: 2 of 3
Reference : 2105-00050C-1
Cert. No.: 21TMB29 Procedure Used :-
Page. 10of 3 Calibration were d using [+ CP-0T02 ing to direct
. . . . » 5
Certlficate Of Callbratlon method with Data which with T Detector ( RTD ).
The temperature scale used was based on ITS-80.
Condition of this result of calibration
. . : 1. Reference standard instrument:-
Equipment : Hot Air Oven Instrument Model Serial No. Cert. No. Due Date
Manufacturer : " 1) Data Acquisition 34972A MYS7013823 21LM3 26 Feb 2022
anutacturer: eimen 2. This certificate is valid only to the item calibrated on dete and place of callbration.
3. This i ion is to the System of Unit.
Model : UM 400 Result of Calibration :-  (*) Without Adjustment
. Function of UUC* : Temperature Source
Serial No. : b495.0899 Fresh air setting : Close Environment during calibration
Beginning Finished
ID No. : RYG_ENDO00G . Temp. ( °C ) 79 30
REL.Humid. { % ) 56 58
Submitted by : ALS Laboratory Group (Thailand) Co. Ltd. (Rayong Branch) H AC Supply { Voll | 221 222
B16/10 Moo 5 T. Maenam Khu, et
A. Puakdaeng, " Position: | Rel- Std.
Rayong 21140 Thailand ostlon: 1 1o we.:
Location : Oven Room 1 21-17RTD-01
Received Order : 5 May 2021 —— 2 21-17RTD-02
Calibration Date : 5 - 6 May 2021 3 17RTD-03
Amblent Temperature: (25 10)°C Probe Installation Dotails : Dimension of Chamber: ; :;213‘:‘;
Relative Humidity : (50+30)% a= 50 om D= 033 m
bs &0 & W= o m [ 17RTD-06
Calibrated by : Khit Ruttanaprapachai = 50  cm H= 040 m 7 1IRTD-0'|"
Copacity = 0053 m ] ITRTD-08
9 (raf.) 17RTD-09
Approved by : Wk, -
Approved Signatory
{ ) Pomthippa Tameyakul
( <) Malee Butkruea
{ ) Suwit Imjai
Issue Date : 14 May 2021
The Uncertaintics are for o probability of appr ly 95%
A 0028096 a 1054310
RYG_ENOO61

Equipment : Hot Air Oven Cert. No.: 21TM&29

Condition As-Received : Used Item Page.: 3of 3

Reference : 2105-00050C-1

Result of Calibration :- {*) Without Adjustment

Function of UUGC" : Temperature Source

Calibration | UUC* uuc* T Ti Overall Coverage
Paint Setting Reading stability uniformity Variation Factor
(c) (e) (c) (£'C) (c) ("¢ (#°C) k
70.0 70.0 70.0 0.21 1.8 2.0 0.55 2

G i T ('Ch
Point Paosition
("c) 1 | 2 3 | 4 ] s | & [ 7 [ 8 [ 9qen
70.0 70404 | 70.277 | 70607 | 70.307 | 66.789 | 69.257 | 68.846 | 69.331 | 70485

Average* : The average of 30 values in each position.

Temperature stability : One-half of

of

the greatest maximum di

at any one sensor,

difference of measured temperalures at any sensors and the measured
which are observed at the same time or at as close an observation time as
ity within the chamber under steady-state conditions.

iformity : The
temperature at the reference location
possible to ine the pattern or
Owverall Variation : The Di of the i and

uucs :
Note :

Unit Under Calibration

The reported uncertainty of measurement was basedon a

factor k, pi

of

ing a level of

-ollo-

The reported uncertainty of measurement was included stability and excluded uniformity .

pproKi %5 %.

by a ag

ok .

a 1054309

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPFAN)

MBC-TELTI TS
CALIBRATICN s308

Cert. No.: 21TMET2
Page.: 1 of 3

Certificate of Calibration

Equipment :

Manufacturer :

Serial No. :

Submitted by :

Location :

Received Order :
Calibration Date :
Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

{ ) Pornthippa Tameyakul

{ ) Malea Butkruea
() Suwit Imjai

Issue Date :

Weter Bath

Mammert

WhB22

L513.0648
RYG_ENDOG1

ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
616/10 Moo 5 T. Maenam Khu,

A, Pluakdaeng,

Rayong 21140 Thaitand

Wet Chemistry Lab

5 May 2021
5 May 2021
(B/£10)°C
(80£30)%

Tawalchal Pama

il .

Approved Signatory

14 May 2021

A 0028098




i

Equipment : Water Bath Cert. No.: 21TMET2 Equipment : Water Bath Cert. No.: 21TMET3
Condition As-Received : Used Item Page.: 2 of 3 Condition As-Received : Used Item Page.: 30of 3
Reference : 2105-00050C-3 Reference : 2105-00050C-3
Procedure Used :- Result of Calibration :-  ( * ) Without Adjustment
Calibration were using in-h ibration p CP-0T04 g o direct Function of UUC* : Temperature Source
:::;l:;:‘n:mm:::;:d)mm Data Acquisition which connected with Industrial Platinum Resistance Calibration T TG Average" Standard Reading ( °C |
r N
int Setti i Position
The temperature scale used was based on ITS-80. {p?::"] ( 'cn}g ("c) 1 | 7 | s I ) [ Sty
i f thi it of -
Gondition of ths resul of ealibration fesult o calibration 85.0 85.0 85.0 84891 | 84.893 | 84880 | 84802 | 84.917
1. Reference standard instrument:-
Instrument o Model Serial No, Cert. No. Due Date Calibration Uniformity | Stability Uncertainty Coverage
1) Data Acquisition 349704 MY44060450 21LM4 06 Mar 2022 point Factor
2. This certificate is valid only to the item calibrated on dzte and place of calibration. ("C) (*C) (£C) (£°C) k
3. This 3 to the System of Unit. 85.0 0.088 0.052 0,22 2
Result of Cali ion :- * ) Withoul ji
Fiu::u:n ::u:':: ?n E{ ‘3' ‘ t;djuslmnnl Average” : The average of 30 values in each position.
° SIS SO : The i i of d at any senscrs and the measured temperature
Envi I AC Voltage Supply al the reference location which are observed at the same time or at as close an observation time as possible
{("C) [ %R.H.) ( Volt } to ine the pattern or h geneity within the chamber under steady-siale conditions,
Beginning of Calibration 22 88 230 Stability : One-half of the greatest i i of at any one probe.
Finished of Calibrati 20 54 23 uuc* : Unit Under Calibration
et St Note : The reported uncertainty of measurement was included stability and excluded uniformity.
e SIN.: The reported uncertainty of measurement was basad on a standard uncertainty multiplied by a
1 4B03988-001 factor k, providing a level of of i y 95 %,
el S(ref.) 2 - 2 4803988-002
4 A 3 4803988-003 -o0o-
4 4803988-004
S{ref.) 4B03988-005
Fromt
a 1054289 a 1054288
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES 3
5344 PATTANAKARN ROAD SOH 18, SUANLUANG, SUANLUANG, BANGROK 10250
TEL 0-2717-3000-24 FAX. 0-2715-0484
Certificate of Calibration =~ Sertfieste No.: 217200 Cert. No.: 21T1200
age : Page.: 2 of 2
Equipment : Digital Thermameter With Sensor Result of Calibrali
esult of ration:- Without Adjusiment
“This certificate may not be reproduced other than in ful, Result of Calibration:-
Manufacturer: Testo wih the prior o of the head of Function: Temperature measurement
Model : 108 Corparate Services 3: Equipment Calibratian and Testing Services. Dimension of probe ;: Diameter 3 mm., Length 55 mm. Sheath material : Stainless Stesl
Serial No.: 312814841504
10 Na.: RYG_FS0467 1'“:"“'“" . Standard R::Jd!;“ Uncertainty
epth amperature ng Error of Measuremant
Condition As-Received: Used lom { mm.) () c) (c) (+C)
Received Date: 02 July 2021 50 25.0029 249 0.1028 0.i2
Calibration Date: o7 July 2021 50 30.0018 200 -0.1018 012
to 08 July 2021 50 40,0035 40.0 -0.0035 0.12
Roference: 2107-006805C Submittedby: ALS Laboratory Group (Thalland) Co.L¥d. Rayong Branch
Ambient Temporature: | 25 % 3 ) °C UUC* : Unit Under Calibration
Relative Humidity: (0+20)% 616/10 Moo 5 T.Maenam Khu, A.Pluakdasng, Rayong The reported uncertainty of measuremant was based on standard uncertainty multiplied
21140, Thailand by a ge factor k=2, ' a level of of app 95%.
Procedure used: Calibration were using i CP-TO according to compariscn with -ato-
Platinumn Resistance Thermomater (PRT) to liquid bath temparature controlier,
The temparature scale used was based on ITS-90,
Condition of this result of calibration
1.Reference standards instuments :
Instrument Nodal Sarial No, Certificate No, Dug Datg
1) Digital Thormomater 1629-R B18520 211680 26 Jun 2022
2) Platinum Resistance Thermometer 935-14-95 26158911 211680 26 Jun 2022

2.Tha cortificats i valid only 1o the fem calibrated on date and place of calibration.
3.This Certification ks traceable 1o the International System of Unt maintained at-
-National Instute of Metrology Thalland (NIMT)

REVIEWBY .. 1/“"’“*1'

<
APPROVED BY -o"{lfcs :

NEXT CAL. DATE '*"I(’”I €

Calibrated by :  Yossapon Poljorm \pp Slignatory : //

Issue Date © 09 July 2021 | |Phalines Prabpaipal
[ ] Chatchawan Khunpiiuek
Wanlop Larpiusm

B 0265214

//

a 1063351




© 2020 by Agilent Technologles

Agilent CrossLab Compliance Services

ALS Certificate of System Qualification
d Iszifiunad wwdavin ] dnadl Tulafsedugs GG-0Q + GCMS-0Q
System ID: GM-T
fowdasfia GemsD Organization Name: ALS Laboratory Group (Thaland) Co., LS.
1D No. : BKK_ENDOS(GM7) ‘Organization Location: 104 Patthanakam 40, Patthanakam rd,, Khwang Suan Luang, Khel Suan Luang, Bangkok 10250
N:CN14133181 1415Mi Date: December 24, 2020 2:51:10PM
= LUS1415M029 EQP Name: REVIEW BY M.SA/
Parameter Set point | Acceptable [Test Results| Pass Fail Remark -
| Test Results) 5 EGP Revision: . GC.02.50, GEMS.02.50 APRROVED BY /Al ALA
Inlet Pressure Accuracy 25psi | 23.8-263 253 =) Overall Qualification Status: Pass waloglen }
o MEXT CAl_DATE
[Oven Temp. Accuracy 230°C 225-23% 2306 E System Inspection and Basic Safety and Operation
(Crven Temp. Accuracy 100°C 96.3 -103.7 100.9 E D Name: Fm S l-
int Status: P B
Oven Temp, Stability 100°C 99.5 -100.5 100.9 E El Setpoint S | -: ...... —
RFPA Voltage 1050 m/z | < 1100 mV 518 E I:l MSMIMMMMMMT&M
[Pass
Signal to Nolse Filament 1 - = 1200 1472 B D o ]
Signal to Nolse Filament 2 - = 1200 3400 o] jm Inlet Pressure Accuracy
ol a o~ e e o 1
S5L
ala __ . o . - S
Saetpoint Status: R
[ I | Satpaint Actual
ol o et Prossure:  [250 | psi 3 |osl
Accuracy: 03 esi
D D Agilant Recommanded: <= 1.2
/M & k LA Ovorall Inlat Pressure Accuracy Test Status.
- . |Pass 1
GC Oven Temperalure Accuracy
— _[?m ,_,__ = _l
Date: Decembsr 24, 2020 2:51:10 PM
System ID: GM-T
Form Mo. : F12-164 Rev No.: 1 Issue Date : 25/06/2019 Page 1113
©:2020 by Agilent Technologies Agilent CrossLab Compliance Services
©2020 by Agilent Technologles Agilent CrossLab Compliance Services
Setpoint Status: ]
Zone: o Ovarall GC Oven Tomperatur Stability Test Status
lFm -
Temperature:
Accuracy: Log Amp
Agient Recommended: | ) Tested Combinationt sa
|e= 10 % setpaint in K ) Nema: -
Data for this selpoint was entered manually. Setpoint Status: — - '—'l

Reason: Data logging currently nat available.

Setpoint Status: [Pass

Temperature:

Aocuracy: X} c

Agilent Recommendad: |)-- 1.0 % setpaint in K { 1
|¢- 10 % setpaint in K ( )

Data for this setpoint was entered manually.

Reason: Data logging solution cumenty not svaitabile.

Ovarall GC Oven Temperature Accuracy Test Status

N

GC Oven Temperature Stability

MName: .

Satpoint sm = =
S — S B

Tompurstre: [oor oo ]

Stability: oo |t

Agilent Recommended: E io.s |

Data for this satpoint was entered manually.

Reason: Data logging solution currently not available,
Date: December 24, 2000 2:81:10 PM
System |0: f=Ted

Page 2/13

Ovarall Log Amp Test Status

|Pass.
RFPA
ot o T P— .
Narme: [sa77a
Setpoint Status: [Pass __'____'_
A [losoJmz Diifl After Five Minutes:
B mv
Agilent Recommended: I _____E_”ém' [= Tio
Overall RFPA Tast Status
|Pm . |
Tune EI
Tesied Combinationt sst I Etema SQ -
Name: B ] ;_ — __—_I
Sotpoint Status: - i I 1
Filament:
Setpoint Status: o - ]
Filamert:

Oworall Tune El Test Status.

|Pass.
Data: December 34, 2020 251:10 PM
System ID: GM-T

Page 3113




©2020 by Agilent Technalogies Agltent CrossLab Compliance Services

Signal to Nolse EI

© 2020 by Agilent Technologies Agient Crosslab Compliance Services

Instrument Details
Purpose
This section describes the as found system configuration.

- Details
Syslem
Syatem ID GM-T
Marndacturar Agilent Technologies
Namea 7890
Tested Combination1
Injection Technique Manual Injection
Inlet Front
Detector Extemal
) T o LTM Included? No
‘Overall Signal to Nolse E| Test Status.
[ - S S - Sampler 1
; - --| Manufactures Agilent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Voluma (pL) 0
Mainframe 1
Manufacturer Agiant Technologies
Nama TESO
Model Number G34428
Serial Number CH14133181
Firmware Revision B.02.03
Oven Type Standard
Date: December 24, 2020 2:51:10 PM
Sywiem 0 Gu7 Date: December 24, 2020 251:10 FM
Page 4113 System ID: M7
Paje 513
© 2020 by Agilent Technalogies Agltent CrossLab Compliance Services
© 2020 by Agilent Technologles Agilent CrossLab Compllance Servces
Ilet 1 . R
Manufacturer Agilent Technologies Electronic Signature
Narme 78O0 Purpose
T ssL This signature page was created and published because the ACE sign-off action was execuled, which s valid for the entire documaent,
L incluing altachments, The ACE sign-aff is ic 8 o unique usemame
Location Front and The Agient o hass delivared this sendce understands the meaning and legal status of an
Carrler Gas Halium electronic signature, As a trained official operator, the Agilent representative has a unique password and logon o access ACE and
_ sign this ds (Other e-sk be appled ko this ing & Document Conlent Managemant or other
Type e (EPC) suitable method defined in your data access and control procedums.)
Purged Inlel Yes
Datector 1
Marnfaciures L Technologies
gt 9 Details
Name Mass Spactromater FulNamo of ) su i ™
Type Mass Spectrometer ogged On User Name: supasak nimsongthemi@agilent.com
Location External Signature Creation Date: December 24, 2020
Mass Spectrometsr 1 Reason for Signature: Executed protocol and published this original versicn of document
Manufacturer Agilent Technologies
Type 50
Name SGTTA
Serial Number US1415M209 Regulstory Disctaimer
Firmwane Revision 5977 6.00.21 This document provides a protocel 1o verify d operation. It has
inberpentation of applicable regulations as well as ¥ practices. The document is des of a complete
High Vacuum System Turba Pump : - e rest
Scouting Run Standard OFN Std promises o representations as 1o its sufficiency for any specific reguistony program,
M5 El Sourca 1
Manufacturer Agilant Technologies
Warranty
Souron Ty El - Batractor Agitent Technologies makes 1o warmanty of any kind 1o this material, inchding but rot eied 1o, the inpled and fiass for
Humber of flaments 2 a particular purpose. Aglent Technalogies shall net be liable for erors contained herein or for damages vith thy
fumnishing, performance, or use of this material.
Date: December 24, 2020 2:51:10 PM
System ID: aMT Date: December 24, 2020 2:51:10 PM
Page 6713 System ID: GM-T

Page 7113




© 2021 by Agllent Technologles Agilent CrossLab Compliance Services © 2021 by Agllent Technologhes Agilent CrossLab Compliance Services
Certificate of System Qualification Setpaint Status: Pams . i
GC-0Q ,a'_“. ot tual
Inlel Pressire: iasn (psi 248 . psl
o ]
System ID; Ges ) Acamacy e ':p'l
Organization Name: ALS Laboratary Group (Thailand) Co., Lid e .- . Aglent Recommendad: =i
‘Organization Location: 104 Phattanakan 40, Phattanakan Rd., Suan Luang, Bangkok 10250 1 Inlot Pressure racy Tost
'LPus' ' |
Diste: October 20, 2021 10:15:57 AM . R
EQP Nama: AgilentRecommended
EQP Rovesian: GC.0250
Overall Qualification Status Pass Hama:
FID
Systom Inspaction and Basic Safety and Oparation .
Setpoint Status: 'lFm
MName: TE30 Fiow : :Fud
Sutpoint Status; Pass Setpoint: 1300 'mUmin Measured Flaw: | mmin
Accuracy: : 0.0 ]I mbLmin
T - . ' I
Owvarall System Inspection and Basic Safety and Oparation Test Status Agilent . = 100 % ( is-" miimin )
Fon Limit s parcentage of setpaint or 0.5 milminute, whichever is largest
Inlet Pressure Decay ot .
Nama TE9O Flow Type:
Front SSL Selpeint:
Setpoint Status: Pass Accuracy:
Pressiire: %0 psl Agilent Recommended:
Limit is pereentage of selpoinl or 0.5 miminute,
Pressure Change: 03 psi 15 minutes B R I . .
Agilont Recommended = 20 and < 05 s. Seatu: i"“ S L J
Owverall Inlet Pressurs Decay Test Status. Flow Type:
Pass Satpoint: Measured Flow: 245 | mLimin
Inbet Pressure Accuracy aglent . % ot Tobwin )
PR 06 Limit is percentage of setpainil or 0.5 miminute, whichever is largest
Front SsL
Date: October 20, 2021 10:1557 AM Date: Oclober 20, 2021 10:15:57 AM
Systom ID: [ System ID: oCs
Page ' /18 Page 2715
© 2021 by Agilemt Technologies Agilent CrossLab Complisnce Services © 2021 by Agllent Tochnologies Agilert Crosslab Compliance Services
Overall Detector Flow Accuracy Test Status. Scouting Run
Pass
Tested Combination! From 550 1 Front FID
GC Oven Tempaerature Accuracy Injection Tows:
Name TER3IB
Name: Tae0
Status: C leted
Setpoint Status: Pass Sotpoint ompl
Zone: Oven Injection Volume on Column: 10 oL
Sepeihnkal Owvarall Scouting Run Status.
Temperature: 2300 3.2 “c Completed
Accuracy: 12 "
Agilent Recommended = 10 % setpoint in K { 50 € ) Noise and Drift
<« 10 % setpoint in K [ 50 C )
Tested Combination? Front 881 I Front FID
Setpoint Status: Pass Haine: 7890
Zona: Cven
Setpaint/Actual Setpoint Status: Pass
Temparature: 100.0 100.4 b - 02 A
Heazicy: 04 © ASTM Nosss oiif
Agilent Recommended: = A0 % setpaint in K [ a7 € ) oA BAHr
<= 1,0 % sotpoint in K { a7 < ) 008 050
jilent Recommended <= 010 <= 250
Ovarall GC Oven Temperature Accuracy Test Status. Agil
Status: Pass Pass.
Pass
GC Oven Temperature Stability Overall Noise and Drift Test Status
Pass
Name: T80
Satpoint Status: Pass Injection Precision
SelpointAverage _
Tom - 1000 1004 e Testod Combination? Front 8sL I Front FID
Name: TeEI8
Siabisty 00 L]
Agilont Recommended: < 05
Ovorall GG Ovan Temporature Stability Test Status
Pass
Date: Ocsober 20, 2021 10:15:57 AM Date: October 20, 2021 10:15:57 AM
System ID; GC-5 System I0: (e
Page 3115 Page 4115
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© 201 by Agllent Technologies Agilent CrossLab Compliance Services © 2021 by Agilent Technologles ‘Agllent CrossLab Compliance Services
Setpoint Status: Instrument Details
Injoction Volume on Column: Prpons
. This section describes the as found sysiem configuration.
Area RSD: 1%
[
Agilent Recommended: Detalis
System
GuerailInjection Precision Tost Status. : Systam D acs
— - + Marfactuter Agilent Technologles
Name 7890
Signal to Noise
. Flaw Data Input Manual Data
b 1 # Front Fm Temperature Data Input Manual Data or Other Data Logging
Tested Combination
Name: - - Injection Technigue Injection Towar
Satpoint Status: B Inlet Front
Signal to Noise: | Datocior Front
Agilent Recommended: LTM Included? No
Overall Signal te Noise Test Status Sampler 1
.P'.“ o o T Mardacturer Agilent Technologies
o Type Injection Tewer
Mame 76838
Moded Numiber G2913A
Seral Number CNOD259643
Farmware Revision A11.03
Usage Samgle Injecton
Location Front
Syringe Valume (ul) 10
Sampler 2
Manufacturer Aglant Technologies
Type Tray
Name TEEIA
Model Numbar G26148
Sarial Numbar CHB1347EE2
Finmwase Ravision Afzo
Date: Oclober 20, 2021 10:15:57 AM Date: October 20, 2021 10:1557 AM
System ID: GCs System ID: (o]
Pagesi1s Pageéi1s
© 2021 by Agllent Technatogles Agilent Crosalab Compliance Services © 2021 by Agilent Technologles Agilent CrossLab Compliance Services
Mpledeona 1 Electronic Signature
Manufacturer Agilent Technologies Furpose
Name %0 This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
Madel Number G404 inchading sttachments. The ACE sign-off is an electronse signature thel reguires two disting identification companents: unique uSemamo
and personal passward. The Agilent represeniative who has defivered thés service understands tha meaning and legal status of an
Serist usiaszazr elecironic signature, As a trained official operaior, he Aglent represeniative has a unique password and logon 1o access ACE and
Firmware Revisian AD1L120 sign this do . {Other e-sig be appliod to this do 1 using 8 Document Content Managemen of other
Companent IDAsset No. Gos suitable method defined in your dala access and controd procedures.)
Quen Type Standard
Irilet 1
Manufacturer Agilent Technclogies Datails
Name 7850 Full Name of Signar: Suriya Thongkew
Type 5L Logged On User Name: sirfya. thongkaewiinon agllent com
Signaturs Creation Date: October 20, 2021
Locatio Front
" Reasan for Signature: Exncuted protocol and published this onginal version of doctment
Carrier Gas Hefum
Contral Type Electranic Pressure Contrel (EPC)
Purged Inlet Yes
Detecior 1 Regulatory Disclaimer
Manufacturer Agilent Technaloges
This docursent provides & protocal 1o verify and recced instament configuration and evidence of proper cperaton. I has been prepared from our
Name T880 apcicable reguistions as well a3 ¥ practicas. Tha documen! is designed Io provide an important component of a complets
Type FID P package. Vi depends ny faciors and Lse of this protocel plone 9003 not Bssure comgiiance. Agilent Technlogies makes no
promises o Bty y for aryy o program.
Adaptar Capdiary
Control Type Electronic Pressure Contral (EPC)
Lecation Front Yty
i Aglent Technalogies makes no warranty of any kind o th matenial, inchuding but ot Smitad 9, the or ¥ and faness for
Makeup Gas Nitrogen 8 particutar purpose. Aglerd Techrologees shall not b sbis for efrors contaned hares o the
furnishing, periormance, or Use of this material
Date: October 20, 2021 10:15:57 AM Date: October 20, 2021 10:15:57 AM
Systom ID: GC8 Systom 1D GC-5

Pagn b1 15




© 2021 by Agllent Technologles

Agilent Crosslab Compliance Services

Uter Mama: suriya. thonghses
Hentname: ASBRKWIIY

00 GC ALS US108YI0IT Trassaction log :

Syvtem id: GC-5
Print Date: Oictober 10, 2021 10600 AM

Oetober 15, 2021 W 57.00 Auil
an

Ocsctar 19, 3031 15811 Er
™

Ditsber 18, 2021 M58 14 Sian
a

October 19, 3021 325814 Slart
a

Tima Tenwsction  Acthity ype
Buste Parformed
Ocicber 18, 3071 03779 At SmaorCmsind  Sedton Hone
-~
Ocisber 19, 3021 103728 Stan Corfguraton  Bession Siarw
-~
Oclober 15, 2071 W37 Aul Erasemant Ussmang Sennon derber genecaled:

1P satad for prmary
et 1] -
Fie .

a0 10 02 81 wapl.
EQP Fie Wam

152 0251 ). B Nama
ghmsifiacmmanded]

Confgunnen  Session =
Ousicaton  Seasion og
Eameston Syvieem bapecion and Base  Nom

Salsty and Operaton - 7850
Cuaitatres Test - No sepants

© 2021 by Agikent Technologles

Uver Mams: wursya thonghars:
Heatname: ASBXIWTHIS

0002 ALS US1OR12077 Tramaciion log -

Oetober 190, 2071 113807 Eng
™

Ociober 10, 2021 112808 St
an

Oetoes 10, 2021 1138115 Ena
.

Octoter 10, 2621 112817 Saen
an

October 10, 2031 114830 A
a

Octoter 10, 021 114530 End
a0

et 18, 3031 114534 S
au

Dcasber 19, 3031 115253 Auit
A

Tima Trassaction  Activey Type of Transaction ‘Optisaal Informasian
Stxie Periormed

Detober 19,2021 111185 Stany Erecusen Iniet Pressues Decay - From  None.

o 552 - Prowsers Controed inist

B IS0 L>e 20 el v

BP0 pu L vm 20w and

wospl

Eancston et Prossusrn Accuescy - Frond Mone

S 280 psl s Loew 12w

Exeaion Dietocion Flow Accurmey - Frost Noss
0 - Type - Pl - §:30.0
[T T —

D Dutecion Flow Accurmey - Frost Mansas Data Enry
- Typa - Fomd - 5300
b - L == 10 0% sepane

Lvecuson Covbecton Fiow Ascuracy - Frost s Coumi. 1
F Type : Fuet - 5:200
i - L <= 10.0% watpoind

Esecuson Detechar Flow Accsracy - Front Hose
FID - Type - Cisizer - 8 4000
i« L 3 100 8% weipoin

Dain Detector Flow Azceracy - Fram  Masusl Data Eniry

FI « Type : Cubdianr - 5 4080
e - L 108% selpen

S AT » O T ! Ocssber 18, 2031 115254 B Eascuten Disinctor Fiow Accurncy - From  Fun Cou 1
" ‘"""'u"“ ST A FID: - Ty« Guikons - & 4000
Cuusbtatrn Tt - N sotpeints i« L o 10.0% dtpant
Pagel (7 Pagati7
Date: October 20, 2021 10:15.57 AM Date: October 20, 2021 10,1557 AM
Systam ID: GC-5 GCS
Paged/15 Page 10715
02021 by Aglient Technologhes Agilont CrossLab Compliance Services © 2021 by Agilent Technologles Agilent CrossLab Compliance Services
nar Name: warin tanghaew Syviwm id: GC4 Uinar b sartyn imanghasw Systom bd: GC-8
Hostaama: ASBKNWIITY Pried Bssa: October 30, 2621 10:76:00 AU Hostnama: ASBRKWTIZS Print Diste: Dctobar 30, 7011 10:18:00 AM
00 OC ALS US18813027 Transaction log © 00 GC ALS USTI813027 Transaction log |
Time Transaction  Actheity Type of Transaction Cetional istermation Time: Transaction  Actbeity Tirpa of Tramsaction Optiseal Inlarmaticn.
Sue Peformes Sae Pertcemed
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1 Aldicarb

2 Aldicarb Sulfone
3 Aldicarb Sulfoxide
& Aldrin

5 Arsenic

6 Barium
Ol-BHC
(3-BHC
8-BHC
10 ¥-BHC
11 Biochemical Oxygen
Demand
12 Carbaryl

13 Carbofuran
14 Cadmium

15 Chemical Oxygen
Demand

16 Chlordane

17 Chromium

18 Color

High-Performance Liquid Chromatographic Method!
High-Performance Liquid Chromatographic Method™
High-Performance Liquid Chromatographic Method™
Liquid-Liquid Extract'ion‘ Gas Chromatographic Method
1) Digestion, Inductively Coupled Plasma Method™

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™

1) Digestion, Inductively Coupled Plasma Method™

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!

Liquid-Liquid Extraction, Gas Chromatographic Method
Liquid-Liquid Extraction, Gas Chromatographic Method™
Liquid-Liquid Extraction, Gas Chromatographic Method™
Liquid-Liquid Extraction, Gas Chromatographic Method™
1) 5-Day BOD Test, Azide Modification Method™

2) 5-Day BOD Test, Membrane Electrode Method”
High-Performance Liquid Chromatographic Method

(a]

1]

1a]

High-Performance Liquid Chromatographic Method™
1) Digestion, Inductively Coupled Plasma Method™

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™

1) Closed Reflux, Colorimetric Method!®

2) Closed Reflux, Tritimetric Method™

Liquid-Liquid Extraction, Gas Chromatographic Method
1) Digestion, Inductively Coupled Plasma Method”

2) Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method™

(4]

ADMI Weighted-Ordinate Spectrophotometric Method

3!
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19 Copper...
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19 | Copper 1) Digestion, Inductively Coupled Plasma iethod™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
20 | Cyanide Distillation, Colorimetric Method!
21 | 24°-00D Liquid-Liquid Extraction, Gas Chromatographic Method™
22 | 44”-D0D Liquid-Liquid Extraction, Gas Chromatographic Method™
23 2,4"-DDE Liquid-Liquid Extraction, Gas Chromatographic Method™
2a |44 -DDE Liquid-Liquid Extraction, Gas Chromatographic Method!”
25 2,4'-DDT Liguid-Liquid Extraction, Gas Chromatographic Method®
26 |4,4"-DOT Liquid-Liquid Extraction, Gas Chromatographic Method™
27 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method™
28 | Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic Method™
29 | Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic Method™
30 Endosulfan |l Liquid-Liquid Extraction, Gas Chromatographic Method™
31 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method!¥
32 Endrin Aldehyde Liquid-Liquid Extraction, Gas Chromatographic Method!
33 Formaldehyde Distillation, Colorimetric Method™
34 | Free Chlorine 1) DPD Ferrous Titrimetric Method™
2) lodometric Method!™
35 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method!
36 | Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic Method™
37 Hexavalent Chromium Filtration, Colorimetric Method!
38 3-Hydroxycarbofuran High-Performance Liquid Chromatographic Method™
39 Lead 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
_ Mass Spectrometric Method™
40 Manganese 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
41 Mercury 1) Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method™
2) Digestion, Inductively Coupled Plasma/Mass
spectrometric Method™
42 Methiocarb High-Performance Liquid Chromatographic Method
43 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method™

aeun AT T A8AAsIE
44 | Methomyl - High-Performance Liguid Chromatographic Method™
45 | Nickel 1) Digestion, Inductively Coupled Plasma Method”
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
46 | Cil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method®
a7 Oxamyl High-Performance Liquid Chromatographic Method®
43 Propoxur High-Performance Liguid Chromatographic Method™
49 | pH Electrometric Method™
50 | Phenols 1) Distillation, Chloroform Extraction Method
2) Distillation, Direct Photometric Method™
51 | Selenium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
52 Sulfide lodometric Method™
53 | Temperature Laboratory and Field Methods'
54 | Total Dissolved Solids Dried at 180 °C*
55 | Total Kjeldahl Nitrogen | Semi-Micro Kjeldahl Method™
56 | Total Suspended Solids | Dried at 103-105 °Ct”
57 | Toxaphene Liquid-Liguid Extraction, Gas Chromatographic Method™
58 Trivalent Chromium 1) Digestion, Inductively Coupled Plasma Method,
Colorimetric Method; Calculation'™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colorimetric Method;
Calculation®
- 59 Zinc 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method™
ddufi dnsuany FFhasev
1 Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
2 Acetone Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™
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Aldrin

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz(a)anthracene

Benzene

Benzo(b)fluoranthene

Benzo(k)flucranthene

Benzoic Acid

Benzola)pyrene

Benzolg,h,llperylene

Beryllium

Bis(2-chloroethyl)ether

Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™

1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'

1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™

Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!¥

1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

18 Bis(2-ethylhexylphthalate..,
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18 Bis(2-ethylhexyl)phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
21 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'¥
Equilibrium Headspace, Gas Chromatographic/
. Mass Spectrometric Method™
22 Butyl Benzyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
23 | Cadmium 1) Digestion, Inductively Coupled Plasma Method™?
2) Digestion, inductively Coupled Plasma/
Mass Spectrometric Method™
24 Carbazole Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!”
25 Carbon Disulfide Purge and Trap, Gas Chromatoeraphic/
Mass Spectrometric Method!
26 Carbon tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
27 Chlordane Liquid-Liquid Extraction, Gas Chromatographic/
_ Mass Spectrometric Method™
28 p-Chloroaniline Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
29 Chlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!
31 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!
32 2-Chlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
Chromium 1) Digestion, Inductively Coupled Plasma Method!

33

2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

N
jﬁ"’}"\} 34 Chromium (l)...
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34 Chromium (1ll) 1) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colorimetric Method;
Calculation®™
35 | Chromium (VI) Colorimetric Method™
36 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
37 | Cyanide Distillation, Colorimetric Method!¥
38 2,4-D Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
39 DoD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
40 DDE Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
41 DoT Liquid-Liquid Extraction, Gas Chromatographic/
. Mass Spectrometric Method™
a2 Dibenz(a,h)anthracene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
43 Di-n-Butyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
a4 1,2-Dichtorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
a5 1,3-Dichlorobenzene IPurge and Trap, Gas Chromatographi¢/
. Mass Spectrometric Method™”
46 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
a7 3,3-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
48 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
50 1,1-Dichloroethylene

Purge and Trap, Gas Chromatographic/
@)

Mass Spectrometric Method

ool -
dduit #suafiy FWharwi
51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®
52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
. Mass Spectrometric Method'”
53 2,4-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
. Mass Spectrometric Method!
55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method""
56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'
57 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
58 Diethyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
59 Z,Q—Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!!
60 2,4-Dinitrophenol Liqu'ld-i_i'quid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
61 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
62 2,6-Dinitrotoluene Liquid-Liguid Extraction, Gas Chromatographic/
' Mass Spectrometric Method™
63 Di-n-Octyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
64 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
65 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
66 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!¥
67 Fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

S
'97““! 51 cis-1,2-Dichloroethylene...
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68 Fluorene...
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68 Fluorene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

69 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

70 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

71 Hexachlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

72 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'

73 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!¥

74 OL-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

75 ﬁ-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

76 Y-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

77 Hexachlorocyclopentadiene | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

78 Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

79 Indeno(1,2,3-cd)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

80 Isophorone Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'

81 Lead 1) Digestion, Inductively Coupled Plasma Method!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

82 | Manganese 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

83 Mercury 1) Cold Vapor Atornic Absorption Spectrometric

Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™”

5%17)
. 84 Methanol...
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84 Methanol 1) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!@
2) Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method™

85 Methoxychlor Ligquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

86 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!

87 Methylene Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!¥

88 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

89 2-Methylnapthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

90 Methyl tert~8dtyl Ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'”

91 Naphthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

92 | Nickel 1) Digestion, Inductively Coupled Plasma Method!”
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

93 Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

94 N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

95 N-Nitrosodi-n-Propylamine Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

96 Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic/

- PCB 1016
- PCB 1221
- PCB 1232
- PCB 1242
- PCB 1248
- PCB 1254
- PCB 1260

Mass Spectrometric Method!”
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97 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
98 | pH Electrometric Method™
99 Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
100 Phenol 1) Distillation, Direct Photometric Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®
101 Pyrene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
102 | Selenium 1) Digestion, Inductively Coupled Plasma Method!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method'
103 | Silver 1) Digestion, Inductively Coupled Plasma Method!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
104 | Styrene Purge and Trap, Gas Chromatographic/
. Mass Spectrometric Method™
105 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
106 | Tetrachloroethylene Purge and Traﬁ, Gas Chromatographic/
Mass Spectrometric Method™
107 | Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!¥
108 | Toxaphene Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
109 TPH (Cs-Ca) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!*29
110 | TPH (Cog-Cie) Solvent Extraction, Gas Chromatographic Method®2!
111 | TPH (Co1s-Cs) Solvent Extraction, Gas Chromatographic Method®?!
112 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
113 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

%mm\] 114 1,1,2-Trichloroethane...
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114 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!

115 | Trichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!¥

116 | 2,4,5-Trichlorophenol Liguid-Liquid Extraction, Gas, Chromatographic/
Mass Spectrometric Method¥

117 | 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

118 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!

119 | Vanadium 1) Digestion, Inductively Coupled Plasma Method'”
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™®

120 | Vinyl Acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

121 | Vinyl Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!

122 | m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

123 o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

124 p-Xylene Purge and Trap, Gas Chromatoegraphic/
Mass Spectrometric Method™

125 Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

126 | Zinc 1) Digestion, Inductively Coupled Plasma Method®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

DRFH ) 1807
fadui A1suany A
1 Antimony Isokinetic, Digestion, Inductively Coupled Plasma

Method®

2 Arsenic Isokinetic, Digestion, Inductively Coupled Plasma
Method!®

Sl
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16

Carbon Monoxide

Chlorine

Copper

Dioxins

Hydrogen Chloride

Hydrogen Sulfide

Lead

Mercury

Opacity
Oxides of Nitrogen

Sulfur Dioxide

Sulfuric Acid

Total Suspended Particulate
Xylene

1) Sampling Bag Non-Dispersive Infrared Method!®!
2) Non-Dispersive Infrared Method™

3) Instrumental Analyzer Method™

1) Absorption Sampling, lon Chromatographic
Method®

2) Isokinetic Sampling, lon Chromatographic Methed
Isokinetic, Digestion, Inductively Coupled Plasma
Method®

Isokinetic Sampling, Analysis by ISO/IEC 17025
Accredited Laboratory or Analysis by Department
of Industrial Works Registered Laboratory
(Dioxins/Furans Analysis Approved)®

1) Absorption Sampling, lon Chromatographic
Method®™

2) Isokinetic Sampling, lon Chromatographic Method®
Absorption Sampling, lodometric Method™
Isokinetic, Digestion, Inductively Coupled Plasma
Method™ .
1) Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method™

2) Isokinetic, Digestion,- Inductively Coupled Plasma
Method®!

Ringelmann’s Method®

1) Absorption Sampling, Phenoldisulfonic Acid
Method™

2) Chemiluminescence Method™

3) Instrumental Analyzer Method™

1) Absorption Sampling, Barium-Thorin Titrimetric
Method®® ‘

2) UV Fluorescence Method®

3) Instrurnental Analyzer Method®™

Isokinetic Sampling, Barium-Thorin Titrimetric
Method!™

Isokinetic Sampling, Gravimetric Method™
Adsorption Sampling, Gas Chromatographic
Method®
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Aldrin

Antimony

Arsenic

Barium

Berylliurm

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[l,‘.?,‘zsl -

2) Soxhlet Extraction, Gas Chromatographic Method "%
3) Automated Soxhlet Extraction, Gas Chromatographic
Method !

1) Waste Extraction, Digestion, Inductively Coupléd
Plasma Method!"5'%! '

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric. Method!#4:16]

3) Digestion, Inductively Coupled Plasma Method™*”
4) Digestion, inductively Coupled Plasma/

Mass Spectrometric Method™¢

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™4**! '

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!!619

3) Digestion, Inductively Coupled Plasma Method™!!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™9

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"4!%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!!614

3) Digestion, Inductively Coupled Plasma Method"t*!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™é

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"51%!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!'¢

3) Digestion, Inductively Coupled Plasma Method™”
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!'

6 Cadmium...
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Chlordane

Chromium

v

Chromium (mn)

Chromium (V1)

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*4**!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™5!¢!

3) Digestion, Inductively Coupled Plasma Method"'®
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method ™'

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[l,l?ﬁ]

2) Soxhlet Extraction, Gas Chromatographic Method 102
3) Automnated Soxhlet Extraction, Gas Chromatographic
Method [2231]

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method41%!

7) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method61¢

3) Digestion, Inductively Coupled Plasma Method
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™'¢

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Method!&1517 .

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method; Waste
Extraction, Colorimetric Method; Calculation
Method[l,ﬁ.m.lﬂ

3) Digestion, inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method[?.s,ls,lﬂ

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method ™ 1617

1) Waste Extraction, Colorimetric Method™®"

2) Alkaline Digestion, Colorimetric Method®'”
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Cobalt

Copper

24-D

DDD

DDE

DOT

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"4*! :

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!616

3) Digestion, Inductively Coupled Plasma Method™!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™5'%!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!™41

3) Digestion, Inductively Coupled Plasma Method'
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Me.thodl‘.l,g,‘zfv]

2) Soxhlet Extraction, Gas Chromatographic Method!%?
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 4231

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!"#%

2) Soxhlet Extraction, Gas Chromatographic Method! %
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 2311

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Me’chod“'g'ﬁ]

2) Soxhlet Extraction, Gas Chromatographic Method!%%
3) Automated Soxhlet Extraction, Gas Chromatographic
Method %"

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!"#%)

%/Y“?) 2) Soxhlet...
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Dieldrin

Endrin

Heptachlor

Lead

Lindane

Mercury

2) Soxhlet Extraction, Gas Chromatographic Method"%22
3) Autornated Soxhlet Extraction, Gas Chromatographic
Method %Y

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!#%

2) Soxhlet Extraction, Gas Chromatographic Method!%#
3} Automated Soxhlet Extraction, Gas Chromatographic
Method #*!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[l.Q.ZS]

2) Soxhlet Extraction, Gas Chromatographic Method! %22
3) Automated Soxhlet Extraction, Gas Chromatographic
Method (2231]

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!™®?

2) Soxhlet Extraction, Gas Chromatographic Method!
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 223"

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!!%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method"618

3) Digestion, Inductively Coupled Plasma Method™!”
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™9

1) Waste Extraction, Separatory Funnel Li-quid—Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!#??

2) Soxhlet Extraction, Gas Chromatographic Method %2
3) Automated Soxhlet Extraction, Gas Chromatographic
Method %2

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method%!8

ndinyni dasanaila)

2) Waste Extraction...
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Methoxychlor

Mirex

Molybdenum

Nickel

2) Waste Extraction, Thermal Decomposition
Armalgamation and Atomic Absorption Spectrometric
Method!"!% ,

3) Waste Extraction, Digestion, Cold-Vapor Atomic
Fluorescence Spectrometric Method!"2%

4) Digestion, Cold-Vapor Atomic Absorption
Spectromatric Method!®

5) Thermal Decomposition Amalgamation and
Atomic Absorpticn Spectrometric Method™®!

6) Digestion, Cold-Vapor Atomic Fluorescence
Spectrometric Method™

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!*#2*

2) Soxhlet Extraction, Gas Chromatographic Method 104
3) Automated Soxhlet Extraction, Gas Chromatographic
Method %21

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!h*#

2) Soxhlet Extraction, Gas Chromatographic Method 10?2
3) Automated Soxhlet Extraction, Gas Chromatographic
Method %!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method61%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!™¢'®

3) Digestion, Inductively Coupled Plasma Method™**
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™®

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"41%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!'¢!

3) Digestion, Inductively Coupled Plasma Method! ™)
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™®

?{Y\ p 27 Polychlorinated...
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Polychlorinated biphenyls
(PCBs)

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

- 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

- 2,2',5-Trichlorobiphenyl

- 2,4' 5-Trichlorobiphenyl

- 2,2',3,5-Tetrachlorobiphenyl
- 2,2',5,5-Tetrachlorobiphenyl
- 2,3 4,4 Tetrachlorobiphenyl
- 2,2,3,4,5Pentachlorobiphenyl
- 2,2 4,5,5-Pentachlorcbiphenyl
- 2,3,3'4' 6-Pentachlorobiphenyl
- 2,2,3,4,4 5" Hexachlorobiphenyl
-2.2.3,4,55-Hexachlorobiphenyl
-2,2.355.6-
Hexachlorobiphenyl
-2,2,4,4'5,5-
Hexachlorobiphenyl
-22334.45-
Heptachlorobiphenyl
-22'344'55-
Heptachlorobiphenyl
-2,234456-
Heptachlorobiphenyl

- 2,2,3,0'5,5'6-
Heptachlorobiphenyl
-22'334,4556-
Nonachlorobiphenyl

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!%2?

2) Soxhlet Extraction, Gas Chromatographic
Method!®#%

3) Automated Soxhlet Extraction, Gas Chromatographic
Method %31

fsuaiy
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3 Y 28 Pentachlorophenol...
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32

33

34

Pentachlorophenol

pH
Selenium

Silver

Thallium

Toxaphene

Vanadium

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!#2%

2) Soxhlet Extraction, Gas Chromatographic Method 102
3) Autorated Soxhlet Extraction, Gas Chromatographic
Method 22311

Electrometric Method®3%

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method6

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!"5!¢

3) Digestion, Inductively Coupled Plasma Method™*!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™!®

i) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!4*%! _

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!"619

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!4*!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!19

3) Digestion, Inductively Coupled Plasma Method™'*!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™¢

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!+#%]

2) Soxhlet Extraction, Gas Chromatographic Method 1022
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 2231

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"4**! _

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!!419

3) Digestion, Inductively Coupled Plasma Method™*

%{{Y\!&l 4) Digestion...
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Zinc

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™9

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!16:1%)

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!"4®

3) Digestion, Inductively Coupled Plasma Method!™!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™®

Asuany

A59Asnzd

Acenaphthene
Acetone

Aldrin

Anthracene
Antimony

Arsenic

Atrazine

Barium

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method*%29

1) Soxhlet Extraction, Gas Chromatographic

Method! %22 _

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?*!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 3!

1) Digestion, Inductively Coupled Plasma Method!™'*)
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method""®!

1) Digestion, Inductively Coupled Plasma Method"'*
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method"'¢

1) Soxhlet Extraction, Gas Chromatographic
Methog!'#4

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®-21

1) Digestion, Inductively Coupled Plasma Method!"13
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™®

- e -
dnduit gsaniy 33hased
9 Benz(a)anthracene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method+!
10 Benzene 'Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*4??
11 Benzo(b)fluoranthene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"
12 Benzolk)fluoranthene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?**!
13 Benzoic acid Automated Soxhlet Extraction, Gas Chromatosgraphic/
Mass Spectrometric Method®*"
14 Benzola)pyrene Automnated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?3!
15 Benzolg,h,iperylene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®2Y
16 | Beryllium 1) Digestion, Inductively Coupled Plasma Method?
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!'¢
17 Bis(2-chloroethylether Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*"
18 Bis(2-ethylhexyl)phthalate Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*"
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!"*2?
20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*¥
21 Butanol Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Methodm‘zrf] -
22 Butyl Benzyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®?>*!
23 Cadmium 1) Digestion, Inductively Coupled Plasma Method™*!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!'
24 Carbazole Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>*!
25 Carbon Disulfide Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™**”

Sl
N 9 Benz(a)anthracene...
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26

27

28

29 .

30

31

32

33

34

35
36

37
38

39

Carbon tetrachloride

Chlordane

p-Chloroaniline
Chlorobenzene
Chlorodibromomethane
Chloroform
2-Chlorophenol

Chroriurn

Chromium (I}

Chromium (VI)
Chrysene

Cyanide
2,4-D

DDD

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!* %

1) Soxhlet Extraction, Gas Chromatographic
Method!*??

2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®?*"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?3!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!**?

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!**?

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method?

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®?**"!

1) Digestion, Inductively Coupled Plasma Method ™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™¢

1) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method[?ms,m

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method!"81617)
Alkaline Digestion, Colorimetric Method®'™
Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®"

Extraction, Distillation, Colorimetric Method?%%"2

1) Soxhlet Extraction, Gas Chromatographic
Methodl!%?2

2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®?>*!

1) Soxhlet Extraction, Gas Chromatographic
Method!%#2 '

2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?**!)

3 i 40 DOE...
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40 DDE 1) Soxhlet Extraction, Gas Chromatographic
Method!%*
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?*"

a1 DoT 1) Soxhlet Extraction, Gas Chromatographic
Methodl1%?2
2) Autormated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®?*"

42 Dibenz(a,h)anthracene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>"

a3 Di-n-Butyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!

44 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™**?

45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatoeraphic/

' Mass Spectrometric Method!!**
46 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
’ Mass Spectrometric Method™*?"

47 3,3-Dichlorobenzidine Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?3!

48 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**4

49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**%.

50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'#2"

51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chroratographic/
Mass Spectrometric Method™??

52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**"

53 2,4-Dichlorophenol Autormnated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!

54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**?

55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*"

56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!**¥

. 57 Dieldrin...
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58

59

60

61

62

63

64

65

66

67

68

69

70

Dieldrin

Diethyl Phthalate

2,4-Dimethylphencl

2,4-Dinitrophenal

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Di-n-Octyl Phthalate

Endosulfan

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Heptachlor Epoxide

1) Soxhlet Extraction, Gas Chromatographic
Method!'%??

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!#*"

Autormated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?3"

Automated Soxhlet Extraction, Gas Chrormatographic/
Mass Spectrometric Method®**"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®?!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>>!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>*"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!

1) Soxhlet Extraction, Gas Chromatographic
Method'1%%2

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!

1) Soxhlet Extraction, Gas Chromatographic
Method[}lﬂ.ﬂ]

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>"

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!42%

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?*"!

1) Soxhlet Extraction, Gas Chromatographic
Method!1®%2

2) Automated Sexhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!

1) Soxhlet Extraction, Gas Chromatographic
Method!'%#

2) Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrqmetric Method**"

~
71 Hexachlorobenzene...
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72
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74

75

76

7

78

79

80

81

82

83

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

Q-HCH

[B-HcH

Y-HCH

Hexachlorocyclopentadiene -

Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone

Lead
Manganese

Mercury

1) Soxhlet Extraction, Gas Chromatographic
Method!*®*2

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method !

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!"**"

Puree and Trap, Gas Chromatographic/

Mass Spectrometric Method!*%¥

1) Soxhlet Extraction, Gas Chromatographic
Method[m.zz]

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method>"

1) Soxhlet Extraction, Gas Chromatographic
Method!*??

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?53!

1) Soxhlet Extraction, Gas Chromatographic
Method!®%%

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method2521

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?**"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®*"

Automated Soxhlet Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method®!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?*"

1) Digestion, Inductively Coupled Plasma Method™'?
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method

1) Digestion, Inductively Coupled Plasma Method™*¥
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™®!

1) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method"®

Sl
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2) Thermal Decomposition, Amalgamation, and
Atomic Absorption Spectrophotometry™?
3) Digestion, Cold-Vapor Atomic Fluorescence
Spectrometric Method®”
84 Methanol Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method!#%?
85 Methoxychlor 1) Soxhlet Extraction, Gas Chromatographic
Method!®??
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?*"
86 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*??
a7 Methylene Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**?%
a8 2-methylphenol Automated Soxhlet Extraction, Gas Chromatographic/
_ Mass Spectrometric Method"
89 2-Methylnaphthalene Automated Soxhlet Extraction, Gas Chromatographic/
' Mass Spectrometric Method?3!
90 Methyl tert-Butyl Ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**?¥
91 Naphthalene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?3!
92 | Nickel 1) Digestion, Inductively Coupled Plasma Method ™'
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method”'
93 Nitrobenzene Automated Soxhlet Extraction, Gas Chrornatographic/
Mass Spectrometric Method?>*!
94 N-Nitrosodiphenylamine Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®"
95 N-Nitrosodi-n-propylamine Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!2>3!
96 | Polychlorinated biphenyls 1) Soxhlet Extraction, Gas Chromatographic Method 1%
(PCBs) 2) Autormated Soxhlet Exiraction, Gas Chromatographic
- Aroclor 1016 Method #*3
- Aroclor 1221
- Aroclor 1232

fsuaiy
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99

100

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

- 2-Chlorobiphenyl

- 2,2',3,5" Tetrachlorobiphenyl
- 2,2',5,5'-Tetrachlorobiphenyl
- 2,3,6,4"-Tetrachlorobiphenyl
- 2,2,3,4,5Pentachlorobiphenyl
- 2,2'4,5,5-Pentachlorobiphenyl
- 23,3 4',6-Pentachlorobiphenyt
- 2,234,845 -Hexachlorobiphenyl
- 2,2,3,4,5,5-Hexachlorobiphenyl
-2,235,5'6-
Hexachlorobiphenyl
-2,2,4455-
Hexachlorobiphenyl
-2,233,445-
Heptachlorobiphenyl
-2,2'3,44'55"-
Heptachlorobiphenyl
-2,2'3,44 5 6
Heptachlorobiphenyl
-22348556
Heptachlorobiphenyl
-2,2.3,34,4,55,6-
Nonachlorobiphenyl
Pentachlorophenol

Phenanthrene
Phenol

Pyrene

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®?>*!
Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®"
Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*"
Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>*!

o
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101 Selenium 1) Digestion, Inductively Coupled Plasma Method ™!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™®
102 | Silver 1) Digestion, Inductively Coupled Plasma Method ™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method! ™
103 | Styrene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**"
104 | 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
. Mass Spectrometric Method!*??
105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!"“*"
106 | Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**?
107 | Toxaphene 1) Soxhlet Extraction, Gas Chromatographic
Method!'%#2
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®**"
108 | TPH (Cs-Ca) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!! "%
109 | TPH (Gos- Cre) 1) Solvent Extraction, Gas Chromatographic Method! "
2) Autormated Soxhlet Extraction, Gas Chromatographic
MEthIZIJl]
110 | TPH (Coys — Css) 1) Solvent Extraction, Gas Chromatographic Method!'#"
2) Automated Soxhlet Extraction, Gas Chromatographic
Method23!
111 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*"
112 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
. Mass Spectrometric Method!1429
113 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!***
114 | Trichloroethylene Purge and Trap, Gas Chromatographic/
. Mass Spectrometric Method!?!
115 | 2,4,5-Trichlorophenol Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®?>*!
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116 2,4,6-Trichlorophenol...
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116 2,4,6-Trichlorophenol Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®1

117 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!"*?%

118 | Vanadium 1) Digestion, Inductively Coupled Plasma Method!™%]
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™!¢

119 | Vinyl Acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*??

120 | Vinyl Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!+?%

121 m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**9

122 | o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*?

123 p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2%

124 | Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**2¥

125 | Zinc 1) Digestion, Inductively Coupled Plasma Method™'?
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™¢!
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4. APHA, AWWA, WEF, Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017,

5. United States Environmental Protection Agency. Standards of Performance for
New Stationary Sources. 40 CFR 60. Appendix A, 2019. - )

6. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 1997,
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7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sludges and Sediments and Soils.
SW-846 Method 30508, 1996.

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemnical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 3060A, 1996.

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Separatory Funnel Liquid-Liquid Extraction. SW-846
Method 3510C, 1996.

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soxhlet Extraction. SW-846 Method 3540C, 1996.

11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Microscale Solvent Extraction (MSE). SW-846 Method
3570, 2002. )

12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds (VOCs) in Various Sample
Matrices Using Equilibrium Headspace Analysis. SW-846 Method 5021A, 2014.

13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Purge-and-Trap for Aqueous Samples. SW-846 Method
50308, 1996.

14. United States Environmental Protection Agency. Test Methods for Evaluation Selid
Waste Physical/Chemical Methods. Closed-System Purge-and-Trap and Extraction for
Volatile Organics in Soil and Waste Samples. SW-846 Method 5035, 1996.

15, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma- Atomic Emission
Spectrometry. SW-846 Method 60108, 1996.

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Mass Spectrometry.
SW-846 Method 6020A, 2007.

17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992.

18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique). SW-846 Method 74718, 2007.

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solids and Solutions by Thermal
Decomposition, Amalgamation, and Atomic Absorption Spectrophotometry. SW-846
Method 7473, 2007 =
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20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Sediment and Tissue Sample by Atomic
Fluorescence Spectrometry. SW-846 Method 7474, 2007.

21. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID.SW-846
Method 80158, 1996.

22, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organochlorine Pesticides by Gas Chromatography.
SW-846 Method 80818, 2007.

23. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlorinate Biphenyls (PCBs) by Gas
Chromatography. SW-846 Method 8082, 1996.

24. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry (GC/MS). SW-846 Method 82600, 2018.

25. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry (GC/MS). SW-846 Method 8270E, 2018.

26. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation SW-846
Method 90108, 1996. '

27. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Oil. SW-
846 Method 9013A, 1996. .

28. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts Using Titrimetric and
Manual Spectrophotometric Procedures. SW-846 Method 9014, 2014.

29. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004. )

30. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 90450, 2004,

31. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Automated Soxhlet Extraction. SW-846 Method 3541, 1994
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1 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Membrane Electrode Method?
2) 5-Day BOD Test, Azide Modification Method"”

2 | Chemical Oxygen Demand 1) Open Reflux, Titrimetric Method®
2) Closed Reflux, Colorimetric Method”
3) Closed Reflux, Titrimetric Method?

3 | Color ADMI Weighted - Ordinate Spectrophotometric Method™

4 Cyanide Distillation, Colorimetric Method®

5 Formaldehyde Distillation, Colorimetric Method™

6 Free Chlorine DPD-Ferrous Titrimetric Method®?

7 | Oil and Grease Liquid-Liquid Partition-Gravimetric Method!?

8 |pH Electrometric Method'?

9 Phenols 1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Photometric Method™

10 | Sulfide ZnS Precipitation, lodometric Method®

11 | Temperature Laboratory and Field Method™

12 | Total Dissolved Solids Dried at-180 °C*

13 | Total Kjeldahl Nitrogen Semi-Micro Kjeldahl Method™

14 | Total Suspended Solids Dried at 103-105 °C?

dduil ansuaiy FEhasert
Carbon Monoxide 1) Sampling Bag, Non-Dispersive Infrared Method?!
2) Instrumental Analyzer Method™®
2 | Hydrogen Sulfide Absorption Sampling, lodometric Method™
3 Opacity Ringelmann's Method™?!
Oxide of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid Method™
2) Instrumental Analyzer Method®
5 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric

Method®
2) Instrumental Analyzer Method!”

z;?ﬁn gt

- u £
(WnaETigen dugnsea)

ggunenis

AudidTuazfsufsuaivlsnmnanzuean Sulfuric Acid...
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6 | Sulfuric Acid lsokinetic Sampling, Barium - Thorin Titrimetric Method
7 | Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method”

s a ol - . .
WU dsuaty FHUATIIN
1 Cyanide Distillation, Colorimetric Method
2 |pH Electrometric Method™
3 Phenols x Distillation, Direct Photometric Method™”
L -

1. sed wesnarian waviyaddnual Sqrddng, ussandns. (2547) Ailodnseiidy.
faniadaft 4. nqawwe: awnmdmnsadunadeuuisUsanlng,

2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC : APHA, 2017

3, ATENTHOAAMNTIY, UTENANTENTHNEASMNTIN, W.A. 2549, Ho9 fmuaiiunu
wmmwmaﬂu‘lumnnﬂm.,mﬂaarmmJaawaawuauﬂsqmﬂm‘uLmaULﬂuﬁ’amm
FIERIIYUNE. 4 funnmy 2549. wufl 123 meufiAw 1259,

4. ATENTHAAIVNGTIL. Ui"mnn'i"qummun‘ﬁu, WA, 2569, 309 AmuaATUIIN
mmm1mmaﬂu‘lummﬂ*ﬁivmaeana"m-uaawawawuamﬂaﬂsmu
srfaanpune. 4 Suaau 2549. et 123 oufitey 1254.

5. United States Environmental Protection. Standards of Performance for New
Stationary Sources. 40 CFR 60. Appendix A, 2017.

6. United States Environmental Protection. Standards of Performance for New
Stationary Sources. 40 CFR 60. Appendix A, 2019.

7. United States Environmental Protection. Standards of Performance for New
Stationary Sources. 40 CFR 60. Appendix A, 2020.

8. United States Environmental Protection Agency. Determination of Carbon
Monoxide Emissions from Stationary Sources; Instrumental Analyzer Procedure, 40 CFR 60.
Appendix A Method 10, 2017.

9. United States Environmental Protection Agency. Determination of Oxide of
Nitrogen Emissions from Stationary Sources; Instrumental Analyzer Procedure. 40 CFR 60.
Appendix A Method TE, 2019.

10.United States Environmental Protection Agency. Determination of Sulfur
Dioxide Emissions from Stationary Sources; Instrumental Analyzer Procedure. 40 CFR 60.

Appendix A Method 6C, 2017.
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